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REPORT. 


TO THE RIGHT HONOURABLE CHARLES THOMSON 
RITCHIE, M.P., PRESIDENT OF THE LOCAL 
GOVERNMENT BOARD. 


SIR, 

I HAVE the honour to submit to you, for presentation to 
Parliament, my Report on the proceedings of your Board’s 
Medical Department during the year 1890. 

A Report on Epidemic Influenza has already been presented, 
and is not here reproduced. Also, numerous inquiries made for 
the purposes of the Vaccination Commission will not be recorded 
in the present volume. 

The number of recorded references made to this Department 
for advice in matters relating to the Board’s administrative 
business has amounted to upwards of six thousand during the 

ear, 

: Inquiries by Medical Inspectors have been made as-usual into 
the administration of the Vaccination laws, and in furtherance 
of other objects of Public Health. The occasion for these other 
inquiries has sometimes been found in local applications, some- 
times in the Board’s own purposes of supervision or sanction. 
At one time the inquiry has been into prevalences of disease, or 
local shortcomings in sanitary administration, at another time 
into the adaptation of byelaws to a district, into proposals for 
hospital provision, and the like-——I have in previous reports 
made mention of the useful function that devolves on the 
Medical Department, of giving aid and counsel to professional 
officers of local sanitary authorities; and I have the satisfaction 
to record that this consultative function of the Department has 
grown in importance during recent years. 

I am happy to think that in these and other ways the use- 
fulness of the Medical Department has been sustained, and that 
its work in past years is bearing ever more fruit. As an 
illustration, I may be permitted to record your Board’s success- 
ful advocacy of isolation hospitals. Ten years ago Dr. Thorne 
Thorne and Mr. Power made study of the use and influence 
of hospitals for infectious diseases, as affording protection to 
communities against the spread of infection ; and their reports 
gave demonstration, on the one hand, of advantages extend- 
ing beyond the actual sick for whose benefit the hospitals had 
been primarily intended, and on the other hand, something 
of the conditions to be observed if the object of preventing the 
spread of infection had to be attained. These lessons have been 
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laid to heart by the responsible authorities, and I should not be 
far wrong in asserting that England, outside the metropolis, has 
in these ten years doubled its amount of permanent hospital 
provision for the sick who require isolation ; with corresponding 
increase of control over important infectious diseases. 


Ten years ago a return was made to Parliament (378.—Sess. 2, 
1880) of the inspections made by my Department with regard to 
prevalences of disease in particular’ places, and to defects in 
sanitary administration. I append to the present Report (App. C.) 
a list of the inspections since made. It will serve as an index 
to those inspectorial reports which have been printed in my 
volumes for 1880-90 inclusive. 


It will be my duty, in later pages of this Report, to give some 
account of the researches made for the Departinent with aid 
from the Parliamentary Grant for Auxiliary Scientific Investiga- 
tions. These have, as in recent years, been principally into the 
fields of pathology and pathological chemistry. 


The Department has recently lost the services of three of its 
most esteemed Inspectors. On Dr. Stevens’s retirement, after 
nearly 30 years of highly valued service, Mr. Sweeting - was 
appointed an Inspector; on Dr. Page’s death in 1890, Mr. ‘T. W. 
Thompson succeeded him, and on Mr. Spear’s death in the spring 
of the present year, you have been pleased to appoint Dr. Theodore 
Thomson to the vacant Inspectorship. 


I—ADMINISTRATIVE RELATIONS OF THE 
MEDICAL DEPARTMENT. 


1. VACCINATION AND PUBLIC VACCINATION. 


The digest of Vaccination Officers’ returns (Appendix A., 
No. 1) has reference to the calendar year 1888, and shows that 
out of the total children born in England and Wales during 
that year, 8°5 -per cent. had not, so far as the vaccination 
officers were aware, been successfully vaccinated at the date of 
the returns being made up, @e., on January 31st, 1890. These 
tigures point to an increase of disobedience to the laws concern- 
ing vaccination, and the increase is manifested both in London 
and in other parts of the kingdom. The growth of this dis- 
obedience has been something more than is customarily witnessed 
between periods of small-pox epidemicity. At the time of 
writing, the unusual interval of six years has elapsed since 
any general epidemic of small-pox occurred in England. 

The bulk of the 8:5 per cent. of children not certified to 
have been successfully vaccinated consists of infants whose 
vaccination was postponed, or who had not been found by 
vaccination officers. A few infants are recorded as not-vac- 
cinated, owing to their having passed through small-pox; but 


Xi 


a larger portion than heretofore (0° 2 of the above 8 °5 per cent.) 
of the not-vaceinated children were certified as “insusceptible ” 
to vaccination. Jhe proportion of so-called “ insusceptibility ” 
certificates continues to be larger in London than in the pro- 
vinces. The number of infants thus certified was 1,888 for 
England and Wales. 

It was thought well during the past year to reprint, for the 
information of vaccinators in general, the paper which appeared 
in my Report of 1889 on the significance of these “ certificates 
of insusceptibility.” 


The usual inspections of Public Vaccination have been 
made during the year 1890 by Inspectors of your Medical 
Department. The inquiries have extended to 284 unions, and 
have taken account of 1,386 vaccination districts. The arrange- 
ments for public vaccination have been found to be generally 
satisfactory, and 876 recommendations for awards of money have 
been made (Appendix A., No. 2). The Local Government Act 
of 1888 has provided for these awards being paid to the respec- 
tive public vaccinators out of county funds, upon the certificate 
of your Board. 


National Vaccine Establishment.—There was but one change 
during 1890 among the Teachers and Examiners in Vaccina- 
tion; Mr. McLellan having succeeded Dr. McVail at the Glasgow 
West Vaccination Siation.” 

Supphes of humanized lymph have, as usual, been received by 
the National Vaccine Establishment from selected educational 
and other stations, and have been submitted to the usual 
examination in the Kstablishment. The details of the supplies 
will be found in Appendix A., No.3. Applications for this lymph 
amounted to 5,939. 

Calf lymph was cultivated by Dr. Cory and the Assistant 
Director at the Board’s station at Lamb’s Conduit Street, where, 
in addition to the 14,128 charged ivory points sent to the 
National Vaccine Establishment, 7,220 primary vaccinations of 
children were performed. The usual high degree of success 
attended the operations here; and particulars of these are 
appended (A., No. 4). 


In my last annual Report I made mention of the Royal Com- 
mission appointed to inquire and report concerning Vaccination 
under various aspects ; and recorded that this Commission had 
recently issued a second report. It has since taken further 


evidence on the subject and has issued a third report, dated 
August 1890. 


2. OTHER ADMINISTRATIVE BUSINESS OF THE MEDICAL 
DEPARTMENT. 


Besides conferences held at the office between your ofticers 
and representatives of local sanitary authorities on the subjects 
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of local byelaws, the provision of local hospitals and the like, 
inquiries and conferences of this class were held by Inspectors 
of the Department in various localities, namely, at Barnsley, 
Halifax, Middlesbrough, Northampton, Norwich, Sheffield, and 
Wolverhampton; at Calverley, Edmonton, Keighley, North 
Bierley, Shipley, Windhill, and Thornton ; ‘and at Walton-on- 
the-Naze. Dr. Barry’s report on the subject of isolation hospital 
provision in the Keighley Union is placed in the Appendix (A., 
No. 5). 


In an appended paper (A., No. 6) I give a brief summary 
of the inquiries which were made by Inspectors of the Depart- 
ment during the year, and which usually had for their object to 
discover the conditions provocative of some prevalent disease. 
Irrespective of the investigation of Influenza, these inquiries, 
22 in number, involved the inspection of 44 sanitary districts ; 
and of the reports here summarised, the most interesting are 
reproduced in the following appendix. 


The disease most commonly present, in the districts that 
were subjected to inquiry, was Hnteric Fever, and without ex- 
ception, where this fever was found, the commonplace conditions 
of exeremental filth, particularly pollution of water supplies by 
such filth, were found. I would more particularly invite atten- 
tion, in this connexion, to Dr. Blaxall’s report on Staines Rural 
District (Appendix A., No. 7), as illustrating how a local 
autbority has allowed enteric fever to be endemic in its district, 
under conditions which endanger neighbouring districts as well 
as its own, the neighbouring districts in this instance being no 
less than large parts of the Metropolis deriving their water 
supplies from the Thames. 


I would also direct especial attention to Dr. Barry’s interim 
report on an epidemic prevalence of enteric fever in the valley of 
the Tees. Reserving his complete report until he shall be able 
to use the facts of the new census, Dr. Barry gives an account — 
(Appendix A., No. 8) of an outburst of enteric fever in the Tees 
Valley, occurring immediately after a heavy flood of the river, 
and selecting simultaneously those districts which procured their 
drinking-water from a certain section of the Tees. The cireum- 
stantial evidence of a relation between the fever and the water 
supplies was such as might have sufficed to implicate the one as 
a cause of the other. But furthermore we are told that no other 
common condition belonging to the several districts could be 
discovered, bar that of water supplies from the same part of the 
Tees; and presently we learn that the river, before it reaches 
this place, habitually receives in abundance the excrements of 
people higher up the stream. This fact was perfectly well known 
in the districts which derive their drinking-water from this part 
of the river. It was well for Stockton, Middlesbrough, and 
Darlington that the specific poison contained in the excrements 
befouling the Tees in 1890 was not that of Asiatic cholera, 


Xl 


Diphtheria was present in a number of other districts inspected 
during the year; but these occasional observations of the disease 
have not added to our knowledge of the local conditions con- 
cerned in its prevalence. The disease is considered in reports by 
Dr. Blaxall and Mr. Spear (Appendix A., Nos. 9 and 10) on 
_ Berkhampstead and Stalybridge. The familiar histories of school 
diphtheria at the former, and of nomenclature difficulties in the 
latter place, are recorded afresh. 


A rural district of Wales—Neath (Appendix A., No. 11)— 
was visited by Mr. Spear on account of a severe and fatal 
epidemic of Scarlatena. The fever had had every opportunity 
of spreading; it had been “notified,” and the notification certi- 
ficates had been simply filed. Nothing was done beyond the 
favourite nostrum of “giving some chloride of lime.’ Houses 
were dirty and unwholesome, and sometimes overcrowded ; there 
was no opportunity for isolating the sick, and children attended. 
the schools while their skins were peeling from searlatina. 


Readers of my Annual Reports will hardly need to be reminded 
of Dr. Ballard’s history of Epidemic Prewmonia at Middlesbrough 
in 1888, and the behaviour of the disease there after the fashion 
of an infection ; how it showed a strong tendency to occur in 
groups of cases, with sequence of attacks among members of the 
same group, and under various conditions of drain filth. Very 
much the same story is given by Dr. Parsons in the present 
report (Appendix A., No. 12) of a prevalence of pneumonia 
occurring in certain villages of Lincolnshire. In Scotter, the 
village principally affected, 16 cases of pneumonia (with other 
illnesses suspected to have the same nature) had, in the 
course of three months, occurred in a population of some 7-800 
persons, and twelve of the sixteen were fatal.* The suggestion 
was made by Dr. Ballard to feed some tame mice on sputa of 
the pneumonia patients, and Dr. Parsons records that the mice 
became ill, and that some of them died. Their lungs were 
found by Dr. Klein acutely inflamed after death, and from 
the lungs he “ obtained a bacillus identical with that found by 
“ him in the Middlesbrough cases reported on by Dr. Ballard.” 
The circumstances under which this pneumonia prevailed in 
Scotter resembled in their chief respects those observed at 
Middlesbrough ; and it is worthy of note that this village has 
in former times suffered from epidemic attacks similar in kind 
but less fatal ; and also that during the first half of 1890, 13 
certificates of death received by registrars from other parts of 
the Gainsborough Rural Sanitary District make mention of 
pneumonia as the cause (or one of the causes) of death. 


Cases of .illness regarded as being Cerebro-spinal Meningitis 
were reported to your Board in the summer months of 1890, 
and were the subject of investigation by Dr. Bruce Low. I 
refer to the brief but very interesting report which he has made 





* The disease did not appear to be related to the influenza which had shown 
itself in this district some months before, 
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(Appendix A., No. 13), for an account of the symptoms of these 
eases, and of their distribution through certain villages in the 
Eastern Counties. The evidence may not be enough to prove 
the identity of the disease observed in these places with that 
foreign epidemic considered by Dr. Thorne in my Report for 
1888; but there are sufficiently disquieting resemblances in the 
accounts of the two; and the circumstance that in Dr. Low’s 
cases the fatality in proportion to attacks has been but small, 
can hardly be regarded as distinguishing the disease from that 
which has from time to time been showing itself in Germany 
and in the basin of the Mediterranean. 

Some of the reports of 1890, which I have placed in my 
Appendix A., Nos. 14-18, are of less interest on account of the 
actual presence of disease at a particular moment than by reason 
of the pictures they afford of districts either in want of medical 
guidance, or refusing to be guided by medical experience. 

Reference has been made, ina previous paragraph, to the report 
on Lpidemic Inflwenza which has been issued in anticipation of 
the present volume. It relates to prevalence of the complaint 
during 1889-90, and gives some supplementary matter of later 
date. Dr. Parsons’s inquiry, it is hardly necessary to say, 
occupied him during the greater portion of the year. I reprint 
among the appended papers (A., No. 19) the few pages in which 
I introduced Dr. Parsons’s report to your notice. 

A number of towns known or suspected to have been invaded 
by Typhus fever were visited for the Department by Mr. Spear 
during the winter of 1890. They were principally towns on 
the coast of Lancashire and Cumberland, and one or two were 
colliery districts in Northuinberland. The object of Mr. Spear’s 
visit was to impress on local authorities the value of early 
recognition of cases of this fever and the importance of getting 
the cases speedily removed into places of safety. He was to 
urge the need for having such places in readiness, and to enjoin 
constant watchfulness against overcrowding of houses, particu- 
larly of such as were frequented by tramps. [ have reason to 
think that Mr. Spear’s monitions received attention, and that 
the action of the local authorities was effectual in preventing 
epidemic extension of typhus. The commencement of Mr. Spear’s 
fatal illness prevented him from reporting particulars of his 
observations and procedures.* 


Inquiries in aid of the organization of Port Sanitary Districts 


were made during the year by Dr. Blaxall at Great Yarmouth 


and at Sandwich; and, with a view to the constitution of 
representative bodies empowered to protect Rivers agarnst 
Pollution, Dr. Barry and Mr, Thompson took part in inquiries 
respecting the rivers Aire, Irwell, and Mersey. 

* Mr. Spear’s untimely death will be matter of special regret to the Department, 
when outbreaks of typhus have hereafter to be investigated. He was, or believed 
himself to be, insusceptible to this disease; and there was no hesitation about ex- 


posing him to the infection of typhus. The Department once lost a valued inspector 
by this fever., 
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For the purposes of the Medical Department, in advising the Muvrcat 


Board as to the sanction to be given to certain proposals by — Rzrorr. 
sanitary authorities for regulating Watercloset construction, Dr. uxceptional 
Parsons has during 1890 made personal investigation of certain Were 
arrangements in actual use in some towns of England : see Appen- 

dix A., No. 20. They are arrangements that do not profess to 

be adapted for indoor use, and they have for their object either 

to economize water where water is scanty, or to provide (as far 

may be) against injury to health from the misuse of water- 

closets. In the first case the endeavour has been to utilize rain or 
sink-water for washing out closet-pans ; and it is found that this 

can be attained with some success when a vessel is provided 

for the accumulation of driblets of water, with automatic 
discharge when the water has reached to a certain level in 

the vessel. In the other case it is found that waterclosets 

can be so contrived as to fulfil their proper object, in spite 

of dead cats and other refuse cast into them, in outdoor 

places where the closets are grouped over a common water- 
trough.* The latter type of closet claims recognition for itself 

by appeal to actual circumstances: especially, to the water- 

closet having to be used by a population previously addicted to 

the “midden privy.” Dr. Parsons reports the trough-closet to 

be, for districts which have provided themselves with proper 

water service, drains and sewers, an arrangement permissible 

under certain conditions which can probably be defined. 


Dr. Ballard has given me (Appendix A., No. 21) a review of Food-poisoning. 
occurrences that have come under the notice of the Medical 
Department since 1879, in which disease presenting specific 
characters has been communicated or spread by articles of food— 
the so-called “ Food-Poisonings.” Among other inferences he has 
arrived at the following significant result; that with hardly an 
exception the inculpated food either (a) had been kept in a raw 
state, in order to undergo some manufacturing process before 
sale, and was of a kind specially lable to be insufficiently 
cooked ; or (b) had been kept for a while after cooking, and had 
been mischievous when eaten in its cold state, whereas it had 
done no harm to people who had partaken of it while hot. 
And from these and other considerations, Dr. Ballard is dis- 
posed to infer that, in this class of cases, the morbific quality has 
commonly not been inherent in the animal furnishing the food, 
but has been obtained by the food from its surroundings, during 
the time that the food-material was being kept. His lesson is, 
that more care should be given to secure the most cleanly and 
wholesome conditions for pantries, larders, and kitchens, where 
food is stored, as well as for places where flesh-meat is being 
kept during any process of preparation for sale. 


* Experience of trough-closets, some with automatic flushing, was obtained for 
the Medical Department in 1873 by Mr. J. Netten Radcliffe; and he found them in 
some places working satisfactorily, in other places not. The difference had 
depended upon the degree of directness and completeness of the supervision 
exercised by the Sanitary Authority over sych closets. 
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The case, recently reported to the Board by Dr. Mumby of 
Portsmouth, which forms the subject of experimental research (to 
be recorded hereafter) by Dr. Klein, lends itself perfectly well to 
this interpretation of the mechanism of food-poisoning. Ss 


In my recent annual Reports, when reporting on certain 
laboratory investigations into Lead-poisoning by the water — 
supplies of various towns, ! pointed out that any chemical and 
bacteriological studies of the circumstances which give to water 
the faculty of dissolving the lead from delivery pipes ought to 
be accompanied by simultaneous investigations made at the 
various gathering grounds of the water supplies; inasmuch as 
the practical object should be to learn the conditions under 
which waters can acquire a power of dissolving lead. This 
view has received your approval, and Mr. Power has been 
charged, with the assistance of Dr. Barry and Mr. Thompson, to 
organize a system of observation concerning the origin and cir- 
cumstances of waters found to have plumbo-solvent quality. 
The primary step has been to learn the facts as to the prevalence 
of lead-poisoning in various populations; and in the first 
instance information has been sought from the Medical Officers 
of Health of several hundred sanitary districts of Lancashire and 
West Yorkshire, a part of the country which has appeared to 
suffer more than others under this form of poisoning. For the 
West Riding of Yorkshire Dr. Barry has already summarized 
the information thus derived ; and a basis is thus being gained 
for detailed investigation of the conditions in question. The 
inquiry cannot be rapidly pushed forward, owing to the limited 
inspectorial resources of the Department; but your view of its 
necessity will be confirmed by Dr. Barry’s preliminary record 
that districts with upwards of 600,000 persons, in the West 
Riding of Yorkshire alone, appear from the statements of 
their Medical Officers of Health to be at one or another time 
liable to lead-poisoning ye the drinking-water supplied to their 
populations. 


The Orders of the Board previously in force and having 
reference to Cholera in England and Wales have been superseded 
during the year by a single Order which has application to all 
Port and Maritime Sanitary Districts, and while imposing some 
fresh powers and duties on the authorities of such districts, intro- 
duces some improved means of notifying the presence of 
cholera. The text of this Order is given in the Appendix (A., 
No. 22), for the information of those who seek to understand the 
Knglish system of “medical inspection,” as opposed to “quaran- 
tine,” in dealing with this foreign disease. 

Following on a re-issue, last March, of your Board’s Orders 
relating to Medical Officers of Health, it was thought expedient 
to print as a separate paper the section defining the Duties of a 
Medical Officer of Health. This section, together with some 
introductory memoranda as to the annual reports to be made 


by these officers, is placed in the Appendix (A., No, 28). 
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The memorandum “On the circumstances under which the 
* Closing of Public Elementary Schools or the Exclusion there- 
“ from of particular Children may be required in order to 
. “ prevent the spread of Disease,” prepared some years ago in 
_ the Medical Department, was edited afresh in the year 1890, 
and it forms A., No. 24, of the appended papers. 


IT—AUXILIARY SCIENTIFIC INVESTIGATIONS. 


Dr. Klein has continued through the year 1890 the patho- 
logical researches into diphtheria which occupied him during 
the two previous years (Appendix B., No. 1). In last year’s 
Report I recorded the striking results already attained ; his iden- 
tification, from among similar forms, of a particular bacillus 


constantly present in diphtheria-membranes, with the relation of 


this bacillus to a diphtheria-disease in rodents and to a charac- 
teristic diphtheria-disease in cats. I recorded also his application 
of this knowledge to an examination of the behaviour of diph- 
theria in milch cows; how he had produced in them by this 
bacillus a disease which, among other symptoms, had exhibited 
eruptions on the udders, and had been attended by the diph- 
theria bacillus in the milk. 

Extending in 1890-91 his observations upon milch cows, 
Dr, Klein has now to report additional instances in which 
inoculation with cultures of bacillus diphtheriw gave rise to 
disease having the same pathological characters as those witnessed 
in 1889-90. ‘The several cases varied, indeed, somewhat in 
their clinical manifestations. It was found that loss of hair 
was more marked in some eases than in others, and that in some 
very severe attacks there was no eruption on the udders. The 
milk in one case contained the characteristic bacillus at one 
stage and not at another stage; and such observations as were 
made of the milk give rise to a provisional belief that diphtheria 
in milch cows can pass through all its stages without this 
bacillus appearing in the milk. For the rest, Dr. Klein’s atten- 
tion has been given toa comparison of the action of diphtheria 
material introduced into the body by food and by inoculation. 

Readers of Dr. Klein’s present report may think that they 
discern indications of a morbifie quality superadded to micro- 
organisms previously harmless. If such quality can be acquired, 
it is not surprising that indications of its acquisition should be 
first noted in the case of the bacillus of diphtheria; a disease 
which we have learned by experience to regard as among the 
least “ specific” of the infections met with in human communities. 

Dr. Klein’s study of the Influence of one Infection upon another 
has been extended during the past year (Appendix B., No. 2). 
Sometimes his experiments were made by simultaneous inocula- 
tion. of two infections, sometimes by the inoculation of one 
shortly after the other. They have all been made upon guinea- 
pigs, and the infections used in his experiments have been such 
as are rapidly fatal to those animals, Inoculating anthrax 

E 65260, h 


MEDICAL 
OFFICER’S 
REPORT. 


ee 


Pathology of 
diphtheria, 


in milch-cows. 


General cone 
siderations. 


Concurrent 
infections. 


MEDICAL 
OFFICER’S 
REPORT. 


—== 


Use of chemical 
products, 


of bacillus 
pyocyaneus, 


qua anthrax, 


qua diphtheria, 


qua tubercle. 


Researches of 
och. 


Food-poisoning, 


XV1l 


shortly after inoculating with diphtheria, he has found that 
anthrax ran its usual course apparently unaffected by the 
earlier inoculation, and this was the case equally whether the 
bacillus of diphtheria was used in its less active or in its more 
active form. ) | 

Dr. Klein’s other experiments, varying somewhat from 
their original design, have had for their object. to learn 
the influence of the chemical products of certain bacteria—not 
of inoculated bacteria themselves—upon the progress of disease 
caused by other bacteria. ‘The chemical products which he 
submitted to investigation were those obtained by the growth 
of bacillus pyocyaneus in broth. These products had been 
found by previous observers to be antagonistic to the develop- 
ment of anthrax-disease inoculated into the guinea-pig; and 
Dr. Klein now sought tu ascertain whether by this means any 
antagonism was exerted against the action of diphtheria when 
the bacillus of diphtheria was subsequently inoculated into the 
same animal. In the case of this infection, he found that instead 
of an antagonistic action, the chemical products of bacillus 
pyocyaneus served rather to enhance the activity of the resulting 
disease. 

Dr. Klein has made further examination of the chemical 
products of bacillus pyocyaneus as affecting the development of 
tubercle; and his results will be reported hereafter. They 
promise to be of much practical importance; for Dr. Klein 
states that “evidence has already been attained to justify an 
‘“ expectation that the chemical products of bacillus pyocyaneus 
“will be found to have distinct inhibitory action on the 
“ tuberculous process.” 


While these hopeful experiments of 1890 were being 
conducted in England, the medical profession and the public 
heard from Berlin about a “cure” for tuberculous patients 
to be got by the injection into their bodies of the chemical 
products of the bacillus of tubercle itself. This result, 
of such magnificent import to man and to other animals, 
had been achieved, we were told, by Prof. Koch’s researches. 
The announcement, however, was undoubtedly made in too 
unqualified terms, and circumstances over which Prof. Koch 
had no control have apparently debarred him from giving 
particulars of his researches, their conditions and their 
limitations. Up to this time no uniformly satisfactory 
result to human subjects has been gained by injections of. 
“tuberculin.” But Prof. Koch’s investigations are still in 
progress, and we may expect that he will, by following his 
present lines of observation, yet succeed in obtaining a 
method of defence against tubercle. 


Reference has been made in a previous section of this Report 
to a case of food-poisoning at Portsmouth. The opportunity 
was afforded to Dr. Klein for experiment with the poisonous 
materials. He found (Appendix B., No. 3) that these matters 
had, when he received them, definitely poisonous properties upon 
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mice; and that with lapse of time this poisonous action was 
lost. At the time when the materials were poisonous, they 
exhibited in great abundance two forms of bacillus, the one 
mobile, the other non-mobile. After the materials had lost 
their poisonous quality they continued to exhibit bacteria in 
great abundance, especially the mobile bacillus above mentioned, 
but the non-mohile was now no longer to be found. Dr. Klein’s 
final results, which contain the explanation of the Portsmouth 
cases, point (a) to a chemical substance generated in the food- 
material by the non-mobile bacillus and poisonous when taken 
into the alimentary canal ; and (0) to a process of putrefaction— 
during which the mobile bacillus superseded the non-mobile 
bacillus, and by which the power for harm of the materials in 
question became destroyed. ° 

Cases of this sort serve to emphasise the general propositions 
that have been upheld in these Reports, when the study of 
harmless organisms as well as those recognised as morbific has 
been commended to bacteriologists.* 


* Reporting inter alia on Processes of Disinfection, and on the Organisms 
seen in Drinking-waters, I had occasion to say, in 1885, “* * * * * Dr, 
“« Dupré’s observations on these deep-well waters illustrate how greatly we need 
“« research into the ways of harmless bacteria, as well as into the habits of those 
“ which produce disease. For, looking at the prodigious part that bacterial life 
** plays in the economy of nature, it is hardly too much to expect tliat morbific 
“ bacteria may come hereafter to be known, not merely as producing disease under 
“* certain conditions, but as having, under other conditions, many other functions in 
“ that economy. When such bacteria are so circumstanced that they can produce 
“ disease, the best thing we van now do may be to poison or boil them; but while 
“ provisionally we use such resources, science may expect hereafter to see beyond 
“ them. ‘The larger aim of sanitary science, in relation to each harmful bacterium, 
** will be to turn against it such forces of nature as are customarily antagonistic to 
“ it. ‘The termination of a case of infectious disease by recovery ot the individual, 
“ the end of an epidemic in the community, the limitation of area over which 
« infection spreads, of the length of stream along which it can be carried, all point 
“ to the existence of such forces. It has long appeared to pathologists that, among 
“ agencies antagonistic to the bacteria of disease, none will be found to equal in 
* potency the agency of other bacteria; that probably the ‘ self-purifying ’ power of 
‘* our rivers, for example, is the power of some stronger, septic[ saprophytic], bacterium 
“ to destroy the weaker and more mischievous bacteria which are discharged by sewers 
“into our rivers. So that if, among bacteria, as among higher creatures, natural 
“ hostilities of that sort result in the destruction or repression, supersession or 
‘“« assimilation, of the weaker by the stronger organism, the study of such hostilities 
“is the study to which we may most hopefully appeal for resources against the 
“ forms of bacterial life which we now only know as agencies of disease. 

“« At present we know too little of the natural history of this class of organisms. 
“ We recognise among them differences of form; differences in the mode of their 
“ growth, in the mode of their reproduction; differences, as we believe, in the 
** degree of their dependence upon air, and in their resistance to one and another 
“* degree of heat, in their effect upon this or that chemical substance, and vice versa. 
“ But we know very little more than this, and practically nothing of the means by 
‘* which any bacterium exerts its influence in the production of a chemical change 
“ or of a disease. 

“ Yet if we are to understand the part that bacteria play in the production of 
“ disease, and if,in our endeavours to prevent and modify bacterial disease we 
“‘ may hope for the aid of other bacteria and of like beings, we require extended and 
“« exact knowledge of their life history of their characters, qualities, and habits, of 
‘¢ their abilities, affinities and antagonisms; and this knowledge we need, not alone 
*« for those which under some circumstances of their existence may be competent 
“ to produce disease, but also in respect of those which are harmless and which 
« may, if rightly utilised, be of avail to us in repressing disease.” 
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It may be remembered that Dr. Sidney Martin, in his investi- 
gation of the Chemistry of Anthrax in 1889, succeeded in 
obtaining, by the growth of the bacilli in simple organie (but un- 
organised, “ wngeformte”) materials, certain distinctive products, 
the earlier being proteid in their nature, albumoses, the subse- 
quent being an alkaloidal product, forming crystallizable salts ; 
and that Dr. Martin put these substances to the test, with the result 
of obtaining by their means lesions peculiar to anthrax, though 
the bacilli of anthrax were absent. During 1890, (Appendix B., 
No. 4,) Dr. Martin’s experiments have had further concern for 
the physiological action of these anthrax products. After a 
number of observations with ‘the mixed proteids and alkaloid, 
he proceeded to investigate anew theaction of the two sub- 
stances apart from each other. Such result as had been gained 
by his previous researches had shown no material difference 
except in degree of severity between the phenomena resulting 
from the albumoses and those produced by the anthrax alkaloid. 
But in Dr. Martin’s later observations a more definite distinction 
has appeared ; and now we learn that it is the anthrax-albumoses 
(and not the alkaloid) that give rise to the fever of anthrax, 
whereas it is more especially to the anthrax-alkaloid (rather 
than to the albumoses) that the local cedema and coma of 
anthrax are to be attributed. ‘Ihe albumoses, as such, have 
indeed seemed to possess but little specific quality; the fever 
produced by them being much the same as that producible by 
the familiar albumoses of peptic digestion. It is essentially, it 
would appear, the alkaloid (resulting from further change of the 
albumoses) which is the cause of the specific phenomena and of 
death in anthrax. 

So far the results had been obtained by the growth of anthrax 
bacilli upon simple unorganised materials. It was desirable to 
examine, from the standpoint thus gained, the chemistry of the 
tissues and organs (“ geformte” substances) of animals that had 
been made the subject of anthrax. Upon this examination the 
important additional facts have been gained :—an alkaloid was 
separated from the bodies of these animals, and it gave the same 
chemical reactions and produced the same physiological effects on 
animals, as did the alkaloid obtained in Dr. Martin’s artificial 
cultures of the anthrax bacillus. 


During the course of last year’s investigations Dr. Martin had 
occasion to deal with virulent anthrax bacilli and with such 
bacilli in an attenuated form. He sought to learn the chemical 
significance of the difference, and found that the attenuated and 
the virulent bacilli, grown in quite comparable conditions, 
yielded the same chemical products, but that the one grew more 
rapidly than the other and afforded a greater quantity of these 
products. In both forms the bacilli showed spores. 

Dr. Martin has not yet recorded the results of his experiments 
as to any protection to be had by the inoculation of animals» 
with his anthrax products. | 
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As introductory to a study of the chemistry of Susceptibility Alzproap, 
and Insusceptibility, Dr. Hamer (Appendix B., No. 5) has had to —_ Ruporr. 
make investigation of the doctrine of phagocytosis, which has susceptivility to 
recently been advanced to explain certain well-established facts ‘°°"°™ 
about insusceptibility, This doctrine asserts that certain cor- Phsccytosis. 
puscles in the tissues of an infected body have the faculty of 
destroying, by some chemico-vital process analogous to digestion, 
the bacteria of disease. Dr. Hamer has examined some of the 
statements made by Metschnikoff and others, as to the relative 
quantity of these bacteria-consuming cells in chronic and acute 
infections, and he does not find their statements to accord with 
his own observations. 

From these considerations alone, it would appear that Dr. 

Hamer’s investigation into the conditions for insusceptibility 
will most conveniently and at present proceed without reference 
to the dectrine of phagocytosis. And learning, what we now 
learn from Dr. Martin’s researches, as to the identity of the 
chemical substances produced in the living body by the operation 
of anthrax bacilli, and the chemical substances resulting from 
the operation of the same bacilli upon unorganised proteids; it 
would seem that the problem of Insusceptibility is not straight- 
way to be solved by an appeal to phagocytes. 


In a concluding paper of Appendix B. (No. 6) Dr. Andrewes Organisms ot 
records examination by him of the micro-organisms associated eluent a 
with suppuration and with phlegmonous and other inflammation 
in the human subject. He has verified current beliefs as to the 
concern of Staphylococcus with circumscribed suppurations and 
of Streptococcus with spreading (phlegmonous) inflammations ; 
and he has extended his study to details of the life history of 
Staphylococeus pyogenes (aureus and albus) within the bodies 
of experimental animals. It had also been Dr. Andrewes’ inten- 
tion to study, differentially, the life histories of Streptococcus 
erysipelatosus (Fehleisen) and Streptococcus pyogenes. But he 
was not able to obtain the erysipelas organism in an active 
state and under conditions facilitating the comparison desired. 

I have the honour to be, 
Sir, 
Your obedient servant, 


GEORGE BUCHANAN. 


August 1891. 
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APPENDIX A. 


No. 1. 


Dicest of the VaccinaTIoN Orricers’ Returns, with regard to 
CHILDREN whose Birtus were registered in the Year 1888. 


Tue following is the seventeenth annual return under the Vaccination 
Act, 1871. Of 879,813 births returned to the Board by the several 
_ Vaccination Officers in England and Wales as registered during the 
year 1888, the number which at the time the return was made had 
been registered as successfully vaccinated was 719,103. ‘Chis number 
is 81-7 per cent. of the whole. The children whose births were regis- 
tered during the year, and who were not recorded as successfully 
vaccinated, numbered 160,710. Of this number, 83,827 were registered 
as having ‘died unvaccinated.* Out of the same number, 1,888 had 
been registered as insusceptible of vaccination; 12 as having contracted 
small-pox and, therefore, not needing to be vaccinated; 12,282 as 
having their vaccination postponed by medical certificate ; and there 
remained on the Vaccination Officers’ registers 62,701 children born 
in 1888, who had “removed,” were “not to be traced,” or were 
otherwise unaccounted for. If from the 879,818 births returned by 
these officers deduction of the deaths without vaccination be first 
made, it appears that of the remaining 795,986 children, there were 
registered at the time of the return 90°3 per cent. as successfully 
vaccinated; 0°2 per cent. as either insusceptible of vaccination, or 
as having had small-pox ; and 1°5 per cent. as under medical certificate 
of postponement ; leaving 7°9 per cent. as at that time still unaccounted 
for as regards vaccination. 

The per-centage of children not finally accounted for as regards 
vaccination ee including cases postponed) was 8°5 of the total 
births (879,813); and this figure is given in the tapi following, in 
sequence to the records of former years. 

By the latter method of computation, it appears that the proportion 
of cases not finally accounted for in the metropolitan returns for 1888 
was 10°3 per cent.; in the provincial returns, 8°2. Of the registered 
births of the seventeen years 1872-88, the corresponding proportion not 
finally accounted for in regard to vaccination in each year respectively 
has been as follows :— 


























— | Metropolis. | Rest of England. a Rest of England. 

1872 8°8 4°5 1881 yy 4°3 

1873 Siz 4°2 1882 6°6 4°5 

1874 8°8 A°l 1883 6°5 4°9 

1875 9°3 3°8 1884 6°8 5°3 

1876 6°5 4°0 1885 7°0 5°5 

1877 Tell 4°1 1886 7°8 6°1 

1878 He, 4°3 1887 9°0 6°7 

1879 7°8 45 1888 10°38 8°2 

1880 ee 4°5 

— | Metropolis. {Rest of England. 

Average of 5 years, 1873-77 - ° - > - 8°1 4°1 

fp Flee 1878-82 - - - - - 6°8 4°4 

99 es) 1883-87 * — * = * T° 5°7 





* Of vaccinated children, dying before the returns are made up, no record is kept. 
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In 1888 the proportion of cases unaccounted for, after deduction of 
the postponed cases, in the metropolis and in the rest of England, 
was 8°9 and 6°8 per cent. respectively. | 


For purposes of comparison, an addition has been made to the table, 
showing the total number of cases unaccounted for during the previous 


five years, with the proportion which such cases bear to the entire 
number of births registered. 


Note by the Medical Officer. 


As in my Reports for recent years, I am desirous of calculating, upon such data as _ 
are available, the number of children who, at the time the Vaccination Officers’ 
Returns are made up, pass into the vaccinated class of the population, and the num- 
ber that pass into the unvaccinated class. The result expressed in per-centages of 
the two classes cannot, I know, be absolutely correct; but I have satisfied myself 
that it cannot differ from the truth by more than a fraction of a unit per cent. 

Vaccination Officers’ Returns are made up to January 31st of the year but one 
following that to which returns relate. The interval between birth and return must 
therefore always be a twelvemonth and something more. This “something more ” 
may be as little as one month, or as much as 13 months, according as the child is 
born at the beginning or the end of a calendar year :—tbe mean of the one and 
13 months is seven months. [The following has reference to the Returns now 
presented. | 

Let us as a first step examine the total mortality so far as recorded by the 
Registrar-General for the above period of childrens’ lives, and apply our examina~- 
tion to the case of children born in 1888. We may take as a fair approximation 
to the mortality of children born in 1888 and dying during the first twelvemonth 
of life, the mean mortality at ages 0-1 of the years 1888-89 ; namely, 123,638. 

We may take as a fair approximation to the mortality of children born in 1888, 
surviving their first year and dying in the course of 1-13 months afterwards, seven- 
twelfths of the mortality at ages 1-2 of the year 1889; namely: 4, x 41,884= 24,432. 

The sum of the two figures 123,638 and 24,432 (viz. :—-148,070) represents then 
with sufficient accuracy the total mortality occurring up to January 31st, 1890, 
among the children born in 1888. But the births of 1888 numbered 879,813, and 
therefore there remains a balance of 731,748 children, vaccinated and unvaccinated 
together, born in 1888 and surviving January 31st, 1890. 

As a second step let us examine the returns of the Vaccination Officers made up 
to January 31st, 1890, and relating to the births of 1888. We find there a record 
of 83,827 deaths known to have occurred among unvaccinated children. 

We find from the same returns a number of children born in 1888, and recorded 
as neither dead nor vaccinated on January 31st, 1890. The number of these 
unvaccinated survivors at the date in question was 76,883. 

The difference between the total survivors and the unvaccinated survivors repre- 
sents the number of children born in 1888 who, having been vaccinated, survived 
January 31st, 1890, the date to which Vaccination Officers’ returns for 1888 are 
made up. This number is 654,860 ; vaccinated survivors. 

[These numbers no doubt may deviate a little on one or the other side, from 
the precise number of deaths and survivals; but the deviations cannot be very large, 
and some of them would seem compensatory of each other. | 


On February Ist, 1890, therefore, the survivors of those born in 1888 were pretty 
closely as follows :— 


Vaccinated children - - - pee 731.742 
Unvaccinated children = = _%6,883 i i 
or, per cent. of all survivors, 

Vaccinated children - . % = 89°5 
Unvaccinated children - = % e 2055 


[I have said “ pretty closely’; and a judgment may be formed of the extent of 
any probable error by noting that the transfer of 1,000 from the one to the other 
number would alter the respective per-centages by less than a quarter per cent. ] 

This per-centage 10°5 is made up of— 

0°38 per cent. (1,900) certified as insusceptible of vaccination or as having 
already had small-pox. 

mee (12,282) vaccination postponed by medical certificate. 

8°6 Pr (62,701) unaccounted for. 


G. B. 
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Children remain 
“unaccounted for ” 
RETURNS, 1888. when the Returns 
for the several 
Years Meh 
4 P Saas ot isd Setests TS 5 received. 

. £ = 3 ace iB ois 
s 5 f a S35 i S ay 
sele | 3 Ses ® Es 
12 ey a. = 2 moe A u as o aa 
s i) ro s ° TSS ee) Sn 
> © i A a 2 SPE veh ae 
b al m (3) ¢ re OF Ded gq nD o rb) 
— i] = 8 AS a S Ben S a 
3 . 3S iS ge 2: nos As © 

e Ba or fs § q 3S | DY nn Ss a 
a n Se RM = i= “3 HS os os 
a S 3o/] 3 oS S) gj THEaE mo ae 
= 2 | 23] 3 S = 5 | gess oe 2a 
cA R fas an fe > a} Oo a < 

ENGLAND & WALES - 879,813 | 719,103 |1,888 12 83,827 | 12,282 162,701 8°5 267,644 6°0 

Ditto (excluding Metro- | 748,039 | 613,908 |1,394 al 71,285 | 10,495 | 50,946 8°2 217,820 5°7 
politan Unions). 

METROPOLITAN UNIONS - | 181,774 | 105,195 | 494 i 12,542 | 1,787 | 11,755 10°3 49,824: 74 

COUNTIES. 

ENGLAND : 

Bedford - ~ = 4,,84:7 3,446 4 — 492, 129 773 18°6 2,084 ' 8°3 
Berks ~ ws -|. 7419) 6362 | 25 | — 619 | 186 277 5'6 1,710 Ai 4 
Bucks = = = 4,837 4,284) 10 — 897 29 117 3°0 8388 3°44: 
Cambridge > - 5,553 4,857 9 — 454 Pr atiys 141 | 4°2, 832 2°9 
Chester = = - | 20,185 | 17,430 386 — 1,872 pays 580 4°0 3,398 Ss.) 
Cornwall - - - 8,898 7,463 6 —_ 860 178 3891 6°4 1,727 37 
Cumberland - - | 85386 | 7,485 2 — 741 128 230 Aso. 7 1,738 4*0 
Derby = ~ - | 13,214 | 11,064 23 _ - 1,284 160 733 6°8 4,511 6°6 
Devon - = - | 17,39 14,896 24 — 1,473 889 | 664 5°8 3,440 3°9 
Dorset - = - 5,182 4,463 3 — 361 81 224, 5°9 1,187 4° 4, 
Durham - - - | 35,263 | 29,110 385 — 8,376 464 2,278 7°83 . 9,856 5°5 
Essex - = - | 22,986 | 18,980 60 — 1,809 471 1,666 DS 7,657 7°0 
Gloucester - - | 15,625 | 11,946 60 —_ 1,387 346 1,886 14°3 5,041 6°3 
Hereford - > - 3,178 2,776 6 — 237 48 it 5°0 612 3°9 
Herts - - - 7,118 6,098 138 —_ 578 104 830 6°1 1,320 3°6 
Hunts - > - 1,412 1,268 7 —_ 108 13 22 2°5 186 1'8 
Kent (extra-metrop.) - | 23,216 | 19,773 | 81 ~ 1,847 889 1,176 6°7 5,379 4°76 
Lancaster = - | 128,510 | 102,913 | 289 3 13,514 | 1,894 | 10,397 9°2 38,798 6°0 

Leicester - = = | 12,127 5,783 9 _ 1,621 121 4,593 38°9 16,884; 27°5 
Lincoln = = = | 13,441 11,839 27 — 1,416 215 444, 4°9 3,765 5°23 

Middlesex (ex.-metro.) 15,079 | 12,831 48 _ 1,211 209 1,280 9°9 6,170 8°7 

Monmouth Sines S676. Bape 12 — 47 159 305 5°38 1,675 3°8 

Norfolk - - ail) Lee foe th. 508 14 _ 1,383 272 629 6°6 2,854 Aci 

Northampton - - 9,113 6,801 6 _ 929 164 ar Aas} 20°6 4,087 8°8 

Northumberland - | 15,746 | 18,295 20 _ 1,578 887 466 La 9,655 a 
Nottingham - = | 16,511 | 13,291 | 27 — 1,669 227 1,367 9°7 6,258 (Fe 

Oxford - - - 5,441 4,528 6 — 459 89 364 8°3 1,648 5°9 
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when the Returns 


for the several 


Years i da 
‘ © 8p ee received. 
ae: 3 ele 
—_—— a3 : e) aod > So 
5 ef 3 & Ba i ao 
a es eo eee eet | ae ae 
> = S as a eres 2m fe 
b> = ‘S g og meet S| vs os 
is 2 ~ 8 5 8D AR 82 Be Ay 
as ae eB eI = es. ee “ 
Cen a a a 2 = a2 o ® oo 
of g Sn ede = s a= 2a Bas Pp pees 
ir o ne 3 S omit m= oi) g to 
= 2 5o| 3 3 = g SEasa0 BRS) DS 
se Pat ae? S oa 3S 3) 7S OoO°0 or ~~ 
COUNTIES—cont. 
ENGLAND—cont. 
Rutland - : . 554 488 1 — 46 5 14 3°4 114 3°5 
Salop - - - 7,206 6,319 6 — 608 84 189 3°8 1,284 3°3 
Somerset - - | 14,447 | 12,258 | 82 _ eae 278 702 6°8 sala 4°3 
Southampton - - | 18,685 | 16,165 | 33 — 1,888 308 796 5°9 4,239 4°6 
Stafford - - - | 31,965 | 26,564 | 60 _ 8,570 330 | 1,441 5°5 6,539 3°9-; 
Suffolk - - | 10,992 | 9,489 | 16 _ 935 194 358 5°0 2,468 4°4 
' Surrey (extra-metro.) - | 14,718 | 12,409 | 25 —_ 1,108 277 899 8°0 8,828 5°2 
Sussex - - - | 13,943 | 11,623 33 _ 1,048 251 988 8°9 4,359 5°9 
\ | 
* ‘Warwick - - - | 28,881 | 19,948] 40 i 2,434 222 | 1,286 6'1 5,941 4°8 
‘Westmorland - Dt SE.egs" <Aeeai|, ey 123 20 21 2°2 129 1°4 
“Wilts - - -| 7,284] 6,312 5 — 546 182 189 5'1 1,328 3°6 
Worcester - - | 17,780 | 15,515 | 18 _ 1,646 177 424, 374 2,388 2°6 
York, East Riding - | 12,226 | 10,230 | 35 _ 1,173 101 687 6°4 4,458 7°0 
York, North Riding -| 10,953] 9,192} 16 — 1,089 253 403 6°0 2,288 3°9 
York, West Riding -| 72,774 | 55,669 | 224 v4 7,986 | 748 | 8,140 12°2 31,915 8°6 
“WALES: 
Anglesey - - - 854 7200; — | — 89 9 36 52 129 2°8 
Brecknock - -| 21,561 | 1,346| — —_ 153 14 48 4°0 231 2°9 
Cardigan - - -| 1,787 | 1,555) — “= 131 17 34 2°9 285 Ss 
Carmarthen’ - -| 4,083} 3,681; — = 339 30 33 1°5 399 2°0 
Carnarvon - -{ 8,318] 2,900 3 — 824 34 57 27 477 2°8 
Denbigh - - -| 92,542] 2,209] 1] — 251 29 52 3°2 417 3°2 
‘Flint - = - 2317 2,088 2 _ 178 24 75 4°3 457 3°7 
‘Glamorgan - - | 22,672 | 19,644) 27 _ 2,017 193 791 4°3 3,832 3°6 
Merioneth * - 1,778 1,651 2 — 167 88 20 3°3 324 B°4 
Montgomery - - 1,910 1,696 il —_ 152 20 41 3°2 863 3°6 
Pembroke - - 2,418 2,037 1 _ 199 88 88 de 629 4°9 
Radnor - = - 504 408 | — — 56 13 27 7°9 128 5°0 
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RETUENS, 1888. when the Returns 
for the several 
Years were 
© 8p he recelved. 
METROPOLITAN =e 18 : s oes 5. oi 
4 ms (=) eS os tH P= co! 
5 > ® a a.eo . a 23 
UNIONS. : % ; 2 2B goes #y 8 
Plo S| 4 Ss eREE | 2% cas 
Ps 3 a S g . a aS g m Os 
Ss ua oS s S ~ mu ae as 
ae ea 3S > re & eos AS ae 
‘ 3 D g iS 3S a OS ns PH m2 
gy 3 Zea} 2 S a a  eaee mas ies! 
= Soe bee 3 3 S |[aode | $a ee 
Bi} 53 <P 3 po eS i} o00 ow eo 
5 poste. Pee iS e 15 ra a 
Bethnal Green > - | 4,941 3,608 9 = 587 52 740 16°0 2,455 9°4 
Camberwell - - =| S71 Pb 75 | st 1 = 795 176 428 8°4 2,751 76 
Chelsea . : -| 3,073 | 2,573 | 15 | — 339 7 189 4°8 921 5°6 
Fulham se : -| 5,882) 4,980] 43 | — 538 50 Ds a en 1,176 4°38 
George, St., Hanover Sq. - 3,252 2,795 | 19 — 298 24 | 121 4°5 679 3°9 
George, St.,in the East -| 1,849] 1,496 2 — 205 12 134 79 470 5°0 
Giles, St.,and St. George - 1,933 891 5 _ 119 55 163 fied 820 12°0 
Greenwich - = -| 5,228{ 4,221 | 92 | — 557 123 405 10°1 2,759 10°5 
Hackney - 2 =| 6.555 | 6157) 95.| = 580 58 735 12°1 2,640 8°0 
Hampstead - E = | 4,808 | 1999) 29.4 — 112 15 63 5'6 202 4" 4 
Holborn - - «| 59s) 42961/- § } — 520 47 497 10°3 2,306 8°6 
Islington - = -| 9,620| 7,522! 80 | — | 1,112 219 728 | 9°8 3,960 8°1 
Kensington - - - 3,780 | 3,172 | 18 —_— 829 28 283 6°9 1,180 Br 
Lambeth - 2 =| 9057 | 7,019 | 82 | — 861 117 | 1,028 12°6 4,245 9°2. 
Lewisham - 2 =| 2,319) 1,992) 32 | = 179 | 29 108 5°9 608 51 
London, Cityof - : 788 S422 = 57 10 62 9°0 251 5°S:: 
Marylebone - - -{ 4,481 | 3,877 | 11 _ 875 41 177 4°9 1,326 B°5 
Mile End Old Town -| 4,051] 3,148] 6 1 319 80 502 14°4 1,979 oF" 
Olave, St. - : = |. 4918 | 8:706 | 12. |. — 462 121 617. 15°0 2,669 10°4. 
Paddington - é = ler 2855 128,208] 90) |e 216 38 286 11°83 1,301 8°9 
Pancras, St. - - | 7,881 -. 5.866) 85 | — 644 86 760 11°5 2,357 61 
Poplar = 2 ~| 6,040 | 4,507} $2 | — 478 18 | 1,005 16°9 1,318 4° 2° 
Saviour, St. - = Pipe} Bleek Sto 759 94 | 1,129 17° 4,106 Hoe 
Shoreditch - - -{ 4686| 4037] 2 | — | 453 25 | 149 3°7 1,566 6" 4: 
Stepney - - -| 2,084{ 4,708; 14 | — 227 _— 135 6°5 456 4°3 
Strand - - . 61 464} — | — "7 13 47 10°0 809 8°8 
Wandsworth and Clapham 9,164 7,286 | 58 — 819 180 871 11°5 4,072 9°3 
Westminster - - | 1,018 767} 1 { — 108 49 93 4°1 364 7°0 
Whitechapel - ~| 9,682{ 2,365}; 6 | — 206 3 52 21 199 1°6 
Woolwich + - -| 8,288] 2915} 7 | — 71 17 78 2°9 289 1°9 
181,774 | 105,195 | 494 | °1 {12,542 | 1,787 {11,755 10°83 49,824 74 
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: | Children she rag 
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RETURNS, 1888. ( SPAntins Mniees 
for the several 
; eS ee ae Ta eee NCE ae Years were 
received. 





counted for (including 
cases postponed), per 
cent. of births. 
Years 1883-87. 


tion. 
Children not finally ac- 


Successfully Vaccinated. 
Insusceptible of Vaccina- 
Died unvaccinated. 
Vaccination postponed. 
Total Number for the 
Average Per-centage 

for the Years 1883-87. 


Births. 
Had Small-pox. 
Remaining. 


————— eee 





2 - _ _ 3°2 

. - 2 — 11°3 

- - = — 9°3 
Luton ao ey a ea eee 67 | 879 | 43°0 
Woburn - - - 220 193 — = 17 3 a ee et ; 

BERKS. 
Abingdon - 4 -| 549 | ~488 ies tee 4 2 4 2° 5 . 
Bradfield = - - - 577 514 4 — 46 3 10 28 pA ee 
Cookham - - - 567 502 ub — 35 22 7 51 100 3°6 
Easthampstead - - 327 291 — _ 27 — 9 2°8 54 2°9 
Cian «te gee SN ae | 30 3 93 6°8 79 3°9 
Hungerford - - - 472 436 2 — 29 3 2 na 35 1°4 
Newbury + - - 581 ATA 3 — 55 31 18 8°4 198 6°3 
Reading - - -| 1,592 | 1,267 7 ~~ 179 37 102 8°7 501 6°4 
Wallingford - - - 375 345 2 — 21 6 i 1°9 54 2°7 
Wantage - - - 519 471 = — 35 10 3 2°5 56 2°2 
Windsor = = = 891 748 5 — 68 ai 63 79 346 7°2 
- - , = — 2 6°3 4°6 


584 497 


et 


Wokingham 





BUCKS. 
Amersham - - - 609 545 1 —_ 45 4 14 2°9 9 . 
Aylesbury - - - 723 626 3 _ 72 7 15 3°0 307 $0 
Buckingham - - 296 260 a — 23 1 12 4° 4 87 5°0 
Eton - : - = | 2968 701 1] — 32 6 29 S77 96 2° 4 
Newport Pagnell - wl hedeah Poa] Sag — 70 3 21 3°0 108 2°7 
Winslow - - - 220 197 cee oe 19 _ 4 1s 16 14 
Wycombe - - ~| 1422 | 1,249 | -—F] — 186 8 29 2°6 172 2°5 
CAMBRIDGE. 
Cambridge - - - 971 847 1 _ val 28 2 . 
Caxton and Arrington - 260 235 af — 18 1 : BS he : . 
Chesterton - A, ote ABO Tyee |. oo pk 62 8 14 2°6 131 3°0 
Ely e 3 5 - 569 486 4 —_ 46 15 18 5°8 124 oo 
Linton - - - 376 3381 — = 27 10 8 4°8 58 2°9 
Newmarket - - - 896 801 = — 79 10 6 1°8 58 rhe 
North Witchford - - 518 458 2 —_ 46 6 6 2°3 58 2°53 
Whittlesey - - - 166 140 -- — 16 = 10 6°0 30 3°4, 
‘3 ce 1 — 6°6 3°8 


Wisbech - 965 811 184 





CHESTER, 


Altrincham - 











BEDFORD. 
Ampthill - 444 402 28 3 ait : 
Bedford - 1,800 | 1,036 115 48 99 : io 6 
Biggleswade - 796 650 79 14 60 : 101 2°3 
Leighton Buzzard 608 527 55 4A 17 3 102 3°4 
7°0 
3°4 


‘ - | 1,646 | 1)458 a ees 31 : 

Birkenhead - - - | 3,923 3,445 8 —_ 366 25 79 7 is oe 
Cite | ~~ BO OR to |) ae 8 u 1°3 200 9:7 
Congleton - - - | 1,106 939 L ies 102 5 9 1°3 “98 17 
Macclesfield- -  -| 1,682 | 1,429 | — | — | 163 21 19 2°5 209 2°3 
Nantwich  - . - | 2,165 | 1,840 ical ios 176 44 | 103 6°8 664 6°2 
Northwich - 3 |) DemeR ton ahs | sei ane 6 18 14 80 0°9 
Runcorn - - - | 1,279 | 1,165 1 _ 93 4 16 1°5 66 ry 
Stockport = - - | 3,901 3,083 14 — 507 50 247 7°6 1,170 58 
Mai ts | WRB OS of 18 2 5 2°83 “OL ns 
Wirral ; é ~| O77 847 a 63 21 44 6°7 202 4°6 
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Years se : 
j © es received. 
3 |§ : fa | eee 
2 =) = eo © o> 
a eg 4 | Re aioe 3 Ea 
See z = ass . 7 £2 
a |% ; 3S 2 babes = || Meme om 
al =) a Sm 
> i) a a 2 eS BP ah 
Pb a a Q qf . C8 aa oe oO & 
= i Ea 3 S ~ “332 ek) bat 
= 2 3s a 3 2 ¢q 2 3 5m Do 
03 2. |} 8.1 3 = 5 BS ae ae ae 
a 2 aS @ 2) S apa”, ia s s 4 
Bo Si ae Si Ba oe Bt Bo ees) ea. | ee 
a mi eo ee > a |S = < 
CORNWALL. 
Austell, St. : - - 925 830 1 es) 72 2°4 " 84 1°8 
Bodmin - - - 504 449 = = 40) 3°0 28 aed bs 
Camelford - - - 197 17 = Se 13 3°6 15 1°5 
Columb, St., Major - - 429 379 4, Ss) 30 3°0 54 2°4 
Falmouth~ - - - 575 361 5 i 57 273 247 7°8 
Germans, St. - - 441 386 — = 40 3°4: 61 2°6 
Helston - - - 637 528 = a 73 5°7 186 4°0 
Launceston - - - 440 397 —s ee 2 1°6 27 fg 
Liskeard -— - - 740 648 1 oa 62 3°9 148 371 
Penzance - - - | 1,478 1,239 == — 148 6°2, 941 3°3 
Redruth - - - | 1,518 1,216 = =e 215 5°7 310 Ary 
Stratton - . - 187 159 —— ae 16 6° 4: 24 2°3 
Truro - - - 827 694 = = 55 9°4 352 73 
CUMBERLAND. 
Alston-with-Garrigill » 88 75 == — 10 3°4 12 2°4, 
Bootle ” = - 484 457 — a 26 0°2 51 21 
Brampton - - - 268 220 = = 27 aS 57 4°1 
Carlisle - - - | 1,684 1,491 —— = 134 3°5 255 3°0 
Cockermouth = - | 2,409 2,013 1 c= 256 5°8 622, 5°2 
Longtown - - - 214 197 = = 16 0°5 21 2°0 
Penrith - - - 637 585 1 = 42, 1°4 84 1°0 
Whitehaven - - ~ | 2,036 1,784 — — 170 4° 6 541 5°0 
Wigton - : =" 716 613 | — | — 60 6°0 140 41 
DERBY. 
Ashbourne - - - 598 523 = a 54 3°5 106 36 
Bakewell - - - 820 702 1 = 63 6°6 178 4°1 
Belper - - - | 1,979 1,799 2 con 187 1°l 115 V1 
Chapel-en-le-Frith - - 607 524 2 = 50 Sa 95 3°1 
Chesterfield - . - | 8,572 2,820 ee — 341 11-5 1,090 5:8 
Derby - - - 1} 2,720: \<2,186 8 | — 306 81 2,194 15°4 
Glossop - - - 779 615 4 SS 105 th DAA 6°2 
Hayfield - - > 356 316 2 aaa 27 en 49 2°97 
Shardlow - - - | 1,783 | 1,579 4 _— 131 3°9 440 4°9 
DEVON. 
Axminster - - =i 5 470 495 1 |; — 31 2°8 118 4°9 
Barnstaple - - - | 1,151 1,003 al — 95 4°5 141 2°6 
Bideford - - - 564 502 1 = 45 2°8 47 1°6 
Crediton - - = 4i7 4: 444, = — 21 1°9 43 1°7 
Hast Stonehouse - - 559 455 1 a 72 5°5 137 4°9 
Exeter : - -| 959 754 | — | — 107 10°2 278 5-8 
Holsworthy - - - 949 225 a _ 20 1°6 19 1°4 
Honiton - - - 537 478 3 Pe 38 3°4 123 4°0 
Kingsbridge - - - 467 424, = _— 31 2°6 30 1°2 
Newton Abbot — - - | 1,889 | 1,719 1} — 124 2" 153 1°6 
Okehampton - - 44.2, 396 = = 29 3°8 83 3°4 
Plymouth - : - | 2,469 | 1,939 ee eae 281 9°8 798 6°7 
Plympton St. Mary - 651 556 oa = 51 6°8 173 53 
Southmolton & - 423 380 # == 31 2°6 57 2° 4 
Stoke Damerel = - | 1,624 | 1,281 6 — 152 11°4 598 75 
Tavistock - f - 792 702 = aa 68 2°8 31 0°8 
Thomas, St. - -} 1,372 | 1,142 I — 118 8°1 851 5°0 
Tiverton - - - 802 729 1 = 46 3°2 108 2° 4 
Torrington - z - 397 350 ae _ 33 3°5 61 3°0 
Totnes - - - | 1,105 992 = — 80 3°0 91 1°6 
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RETURNS, 1888. 
t 

3 3 $ O0 i 

od =| , 2&8 

2 S es 3 

| Oo ms a 

5 Se 2s S. on 2 ° 

3 } es a 2 snes) 

“ © eae 2 e SEE 

. or & 

Pa fa) al i) ro * Om Des 

= i a 2 S 8b age P=: 

=) Ss ) s = S oS Pe 

oa ~~ -— co fo) 
é 7 © § | 4 = or A 
~n n 2 = RD s r=} om oo 245 
3 S as = & asge 
> 2 3 oO ro Ss Q = a 
a iS) ns = ® S) | mORL 
RA 5 r= = eS moo9 
a Sie Lee iS ae |S 


DORSET. 
Beaminster - * - |} +805 207 se — 29 6 3 3°0 
Blandford - - - 817 258 — _— 22 8 29 10°7 
Bridport - - - 423 898 — = 15 7 3 2°4 
Cerne - - - 176 162 _— — 14 _— — 0°0 
Dorchester - - - 491 440 a — 34 5 a 3°38 
Poole - - - - 711 630 al _ 48 14 18 4°5 
Shaftesbury - - - 307 254 pl —_ 22 5 25 9°8 
Sherborne - - - 824 295 _ — 20 _ 9 2°8 
Sturminster - - 285 256 _— — 17 7f 5 4°2 
Wareham and Purbeck - 489 439 —_ -- 84 5 11 3°3 
Weymouth - -| 768 581 | — | — 70 16 96 14°7 
‘Wimborne and Cranborne 54t Sn al es 36 8 14 4°1 
DURHAM. 
Auckland - - - | 3,108 2,602 1 _— 3138 58 189 6°2 
Chester-le-Street - - | 1,825 1,487 1 — 247 23 67 4°9 
Darlington - - - | 1,489 1,235 2 _ 150 8 94, 6°8 
Durham - - - | 2,415 2,079 4 — 232 32 68 4°} 
Easington - > - | 1,849 1,581 3 — 199 26 49 4°1 
Gateshead - - ~- | 4,597 SME 6 _ 504 68° 242, 6°7 
Hartlepool - - - | 2,170 1,861 2 -- 213 44s 50 4°3 
Hou Pe adeRorine - | 1,481 1,265 4 — 158 6 48 3°6 
Lanchester - - - | 2,242 1,936 2 — 203 21 80 4°5 
Sedgefield - - - 701 608 — oo 67 11 15 3°7 
South Shields - -| 4,767 | 3,275 3 _— 389 92 | 1,008 23°1 
Stockton - - - | 1,970 1,673 2 — 116 28 151 9°1 
Sunderland - - - | 5,588 4,830 5 — 489 35 229 4°77 
Teesdale - - - 580 474 — — 64 14 28 7°2 
Weardale - ° ° 481 427 _ — 41 3 10 Pat f 
ESSEX 

Billericay - . -| 516 asa [| — | — 34 14 29 8°3 
Braintree “ - - 744, 659 — _ 53 15 17 43 
Chelmsford - s -| 983 g99 | — | — 52 18 34 5°6 
Colchester - - - 980 797 == ces 78 17 88 10°7 
Dunmow : = -{| 491 46} — | — 25 8 12 4°1 
ing - ° - 688 589 6 — 58 7 28 5°41 

a aed =f) abe 403 | — | — 40 5 10 $°8 
Lexden ai Winstree - 593 528 1 — 50 4 10 2°4 
Maldon - - - 739 646 2 — 51 6 34 5°4 
Ongar ° - - 278 239 aa Eas 23 4 12 5°8 
Orsett - - - 933 760 2 _ 70 35 66 10°8 
Rochford - : -| 889 769 1} — 67 16 36 5°8 
Romford - - | 1,600 | 1,319 $i — 124 25 130 9°7 
Saffron Walden - -| 508 456 | — | — 34 3 15 3°5 
Tendring - - - | 1,136 991 s | — 105 14 23 3°38 
West Ham - - - | 11,500 9,110 43 — 945 280 1,122 12°2 

GLOUCESTER. 

rton Regis - -| 5,630 | 4799 | 32 | — 497 82 220 54 
Bristol 2 . -| 1,682 | 1,411 | 18 | — | 166 14 78 5°5 
Cheltenham - . - | 1,330 914 1} — 146 78 191 20°2 
Chipping Sodbury - -| 455 387 3] —- 34 11 20 6'8 
Cirencester - : °}| 555 485 | — | — 39 8 23 5'6 
Dursley ° « ° 835 281 1 — 20 ; 8 95 9°% 
Gloucester . . - | 1,488 140 | — | — 157 5 | 1,186 79°38 
Newent - - -| 265 238 | — | — 11 4 12 6°0 
Northleach - - 2 | 927 208 1{| = 10 _ 8 3°5 

















Children remaining; 
“ unaccounted for ’” 
when theReturns: 
for the several 
‘Years were 
received. 





e 


Number for 


the Years 1883-87. 
Average Per-centage 
for the Years 1883-87 


Total 


a 

Go 

er 

~ 
WES HOT DWH OHS 


a 
nw 
tr 


747 


361 
493 
620 
1,221 
464 
191 


126 
2,851 
766 
1,090 
112 
62 


ea, Se 


jd 


137 
114 
138 
343 


137 
68 


oe @ @ 


PASH OE NESSOSUDOE 


118 


811 
170 
454 


121 
5,310 


= 


974 
391 
966 


140 
100 
1,526 
49 
40 


AS 
PH ATHID Sn 


tb 
2 C2 S Orie 60 CPB oe 
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Children remaining: 
“unaccounted for’? 











RETURNS, 1888. when the Returns: 
for the several 
Years wae 
‘ 89h received. 
@ 8 gee 
2 (8 8 be. || 2 a2 
— as = 3 B =) cr) ~ Be! 
(>) > = 2, im So 4 Baie 
2 om fi ~ 3 woe sg So. Es} 
. ° re s So Sa ali oT 
ot el icle Su ee mR esee i] 8? 22 
oe ia 5 s ° ae o-5 209 os 
aa) 2, S eS S a ad 6 om co 
: n ® FSI S| eS a DP oo 
oH re : Die Zon 
© S$ |e} 2 SB = aq | eeee mie ts 
~ 5 Bie Pl re . S q aoasd So a 
sm 3 a~> S = ES a meeoe Sr ES 
aa mM = ae = > ia =) re < 
eR Te | ul ee ee 
GLOUCESTE R—cont. 
Stow-on-the-Wold - - 274 211 2 = 7 24 11°3 4°83 
ioud : a - | 1,144 999 1} — 22 39 5°38 2°6 
Tetbury  - : 2] 125 14], — | — 8 5 6°2 5°0: 
Tewkesbury - - - 387 334 3 -_ 6 15 5°4 3°5: 
Thornbury - “ - 494 447 _ _ 6 11 3°4) At 
Westbury-on-Severn - 850 631 3 — 65 64 15°2 57 
Wheatenhurst - . 197 144 = = 24 13 18°8 4° 4 
Winchcomb - : -| 234 212) Se 3 2 2°1 3°9: 
HEREFORD. 
Bromyard - - - 307 265, _— _— 4 8 3°9 46 
Dore - = - 233 196 = = 8 8 6°9 5? 
Hereford - - - 963 840 1 = 8 40 5°0 3°7 
Kington - ” > 331 282 1 _ 10 10 6°60 2°6 
Ledbury = = = 322, 286 1 (==> 9 11 4°0 Ai? Oy 
Leominster - - - 343 803 — — 8 8 4°7 56 
Ross - - -| 445 | 395 | 38 | — 8 15 4°0 23 
Weobley - . - 234 209 -- ~ 5 1} 6°8 43 
HERTS. 
Albans, St. - - - 797 630 2 _ 6 86 11°5 45 
Barnet - - - | 1,215 925 5 _ 48 114 13823 78 
Berkhampstead —- - 457 410 ae 2 ui 2°0 2°9, 
Bishop’s Stortford - - 563 502 _— _— 6 12 3°2 16 
Buntingford - - - 158 148 — — 1 2 1°9 2°3 
Hatfield —- : -| 209 | 186 | — | — 4 10 6°7 gee 
Hemel Hempstead - - 431 371 2 —_ 1 19 4°6 ' 3 
Hertford = - - 453 393 _ =e 3 20 ool 2°6 
Hitchin - = - 804 736 3 — 4 12 2°0 1°9 
Royston ° - - 461 397 — — 15 10 54 3°83 
Ware - - - -| 532 | 456 | — | — 2 20 4°1 O° 
Watford -  - -| 976 | 879} 1 | — 12 18 8°1 3°7 
Welwyn = = = 62 66 =, > a aes 0°0 19 
HUNTINGDON. 
Huntingdon - - 516 450 — _— 8 1h 3°7 16 
Ives, St. - - - 478 432 1 — 5 6 2°3 19 
Neots, St. - - - 418 386 _ _ — 5 1°2 2°0 
KENT (ExtTRA-METRO- 
POLITAN). 
Ashford, East - - 444, 406 _ _ 2 3 1k 2°3 
Ashiord, West - - 573 501 i _— 16 22 6°6 4°5 
Blean - = - 555 508 _ — 4 16 6°6 2°8 
Bridge z = = 365 336 =< — 3 Uf 2°7 9°3 
Bromley - - - | 1,899 | 1,575 7 — 86 65 8°60 4B 
Canterbury - - > 518 456 1)— 6 20 5°0 3°4. 
Cranbrook = - - 339 308 I —_ 1 11 Ses 2°8 
Dartford - - - | 1,870 | 1,590 Bois 40 91 70 53. 
Dover Se -{ 1129 | 795 | 2 | — 29 } 215 | 21°6 137 
Eastry - - - 806 | 726 _ _ 5 14 2° 4s 2° 
Elham ey -} 1209 | 948 | 2 | — 17 63 72 54, 
Faversham - - - 863 765 1 _ 3. 16 2°2 19, 
Gravesend and Milton - 659 509 4 -- _ 107 16°2 11°2 
Hollingbourn - - 426 381 —-/—- 3 10 3°1 an 
Hg: >= - -| 146 u7}]—/]— — 14 9°6 3°7 
Maidstone ~- » - | 1,399 1,139 1 _ 8 106 81 8°0 
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Children remaining 
“unaccounted for ” 

















Melton Mowbray - 


RETURNS, 1883. when the Returns 
for the several 
Years Age 
UJ 1 ooh received. 
3 |s . g68 |[_ 
ia. Be. ¢ (8 ; 2 > = 3 gh 
A= > non e) "a OTS = © 
Y oo) = a fu ee 
a | : 3 a. als v Sx ake 
Eke eel ee 8, epee | Bo? Pe 
> |S Pe) ee g . caee 23 28 
= crt oH 3 ao | of g ia Oo 
2 "a — ge py 
a for s a ~ ss| ao ‘S ert ral 
i wD 5) = =| 3 5 ee) en oo 
mn n Ors RD 3 q a oS B 43 rH Oe oo. 
B | g | 28 eee a gees | gs | 
= ¢ |as| & Ss © a | 2888 Sp 25 
= an lee! | x A > ce (S: aH qo 
KENT (ExtTrA-MErRo- 
ty POLITAN)—cont. 
Malling - - - 862 743 = = 78 13 28 A°8 154 3°38 
Medway - - - | 2,289 1,912 3 ose 201 43 80 5°5 367 SrA 
Milton - - - 891 768 1 = 85 22, 20 4°7 100 2°2 
Romney Marsh - - 188 176 = — 11 1 — 0°5 7 0°7 
Sevenoaks - - - 832 729 — = 56 11 86 5°6 222, 5" 
Sheppey - - - 582, 515 — — 50 6 11 2°9 118 AZ 
Strood - - - | 1,204 1,041 if — 104 12 46 4a°8 169 3°0 
Tenterden - - - 287 253 ib: = 22 4 i 3:8 a1 2°0 
Thanet, Isle of - - | 1,486 1,808 1 — 110 25 42 4°5 153 D1 
Tonbridge - - - | 1,545 1,278 = = 112 29 126 10°0 389 Sak: 
LANCASTER. 
Ashton-under-Lyne - | 5,019 3,992 19 a 580 26 402 8°5 1,579 5°9 
Barrow-in-Furness - | 1,456 Sale 2 _— 114 10 19 2°0 265 2°9 
Barton-upon-Irwell - | 2,484 | 2,041 5 = 240 55 148 8°0 841 6°6 
Blackburn - - = |)6;712 5,759 25 1 710 4] 176 a2 805 2°4 
Bolton - - - | 7,172 6,465 9 — 613 15 70 1°2 359 1°0 
Burnley = - : - | 5,892 | 3,648 7] — 690 4 | 1,043 19°4 2,288 91 
Bury - - - - | 4,159 3,678 14 = 3881 16 0 2°1 369 17 
Chorley - - = | Tt7z 1,526 3 —_ 189 4 55 8°3 380 4° 4 
Chorlton = - - -'| 9,246 | 7,409 | 17 | —.| 1,021 174 625 8°6 3,539 Ts 
Clitheroe - - - 675 555 1 _ 7 23 22 6°7 134 4°1 
Fylde, The - - - | 1,442 1,243 3 1 144 21 30 oD = 212, 3°0 
Garstang - - - 806. 277 a — 25 — 4, de3 56 3°3 
Haslingden - ~ - | 8,036 2,571 3 == 2938 24 145 5°6 335 2°2 
Lancaster - - - | 1,864 1,183 3 _ 132 12 84 3°4 207 2°9 
Leigh - . > «| 2,500 2,173 2 == 237 2 86 3°5 343 2°9 
Liverpool > = - | 5,455 4,545 iL — 652 13 234 AS 1,418 4°7 
Lunesdale = - - 193 177 = — 14 i tt L°0 14 1°3 
Manchester - - ~ | 6,127 4,298 7 _— 621 51 150 3°9 983 3°7 
Oldham - - - | 6,848 | 1,583 18 _ 883 62 | 3,802 60°9 7,875 24°5 
Ormskirk - 2 se 2,013 2,273 3 a 211 85 9] 4°8 426 3°2 
Prescot - - - | 5,069 4,188 10 —_— 587 72 212 5°6 3,190 4°9 
Preston - - - | 4,884 | 3,773 19 i 648 26 417 9°1 1,781 Th 
Prestwich - - - | 4,793 | 8,880 7 = 427 91 388 10°0 1,682 fhe 
Rochdale - = - | 3,236 | 2,780 | 11 | — 318 29 98 89 626 3°7 
Salford - - - | 7,873 5,650 35 — 905 193 590 10°6 2,715 (els 
edmorden * ‘ -| 995 849 2]; — 92 2 50 52 181 3°7 
Toxteth Par - 1) aA7B) | 8,983 | 16 dn — {| Oe  Togeed, gosh dees 2,162 94 
Ulverston - - | dame | Leb) © St peo 97 31 24 3°9 258 ey 
Warrington - ; - | 2,973 | 2,484 1 | — 298 26 164. 6°4 679 4°6 
West Derby - - . {14,760 |12,614 | 29 | — | 1,806 117 694 5°5 4,395 5°8 
Wigan 3 - - | 6,356 | 5,490 gS 606 96 160 40 751 2°4 
LEICESTER. 
by-de-la-Zouch - el bee 964 1 — 146 4 61 5°5 271 46 
ete gan Boar . 9] ALASR 556 2]; — 110 34 335 35°6 982 18°5 
Billesdon = - - - 413 240 1 = 42 4 126 31°5 260 16°2 
Blaby ‘ ; ooh DAB s0RM sD Pe BEY RS Meee aah eta 556 | 11° 
Hinckley - - - 726 608 a =o 78 4 36 5°5 75 2°9 
‘Leicester ¥ e -~ | 4,805 220 = — 885 _ 3,700 77°0 18,619 56°9 
Loughborough Z . 960 768 ee 98 4 56 10°1 280 | 
Lutterworth - -| 291 sat a a Ns 19 5 4 3°1 82 1°9 
Market Bosworth - ba ae i pe a tr : ey be 3°4 
| Harborou - ' ne <= : 4°3 
a ~| 648 573 Phi 47 2 25 4°] 119 3°% 
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Children ret 
“unaccounted for” 
RETURNS, 1888. when the Returns 
for the several 
Years ae 
’ RE, received. 
= | : 3.8 8. 
2 3 = oS : 
=) 5 (<b) aS. Oo Or 
a | 3S ‘ q oo Ks| &N60 
8 D = o.80.- i =i 
oO tH é ~ + (oof (ss) wD Ol re, oe 
a o S & = 2H BE SF a 
Sel paar oes i » | eee | 23 as 
= 12! |72 1 se < S| Bay || Fe 
2 A 5 I S 3 ‘a ye eS © © 
wv 2 5 3 3 Sq = Ears aa acs 
o ne M 3 one 
ee ) 35 cs} S) aie Se 2s Ss 
- © PEE," 1 es 3 g jesse | Sy Ske 
a RM fS ee) A > f S) S ao 
LINCOLN. 
Boston - > - | 1,049 912 == = 84 15 38 5°1 304 5°9 - 
Bourn ~ - - 548 451 —— = 60 15 22 6°8 160 5°7 
Caistor - = ~ | 2,575 2,050 12 — 385. 54 74 5°0 688 5°6 
Gainsborough ° - | 1,028 882 2 = 105 3 36 3°83 470 es 
Glanford Brigg - - | 1,212 | 1,059 2 = 112 8 31 Bon) 207 3°0 
Grantham - - > 983 866 2 == 87 7 21 2°8 169 3°2 
Holbeach - - - 508 428 2 == 53 11 14 4°9 161 5°7 
Horneastle - . - 565 484 a — 48 9 24 5°9 62 pie 
Lincoln - = - | 1,776 1,428 5 — 926 42 75 6°6 822, Wed 
Louth - - - 823 733 1 — 67 16 26 ok 237 5:3 
Sleaford - - - 678 596 = == 48 9 25 5°0 69 2°6 
Spalding - : -| 576 500 | — | — 4l 8 27 61 124 3°7 
Spilsby - - - 681 By Ml) — 64 10 15 307 131 3°4 
Stamford - - - 439 378 itt —_ 36 8 16 575 181 5°4 
MIDDLESEX 
(EXTRA-METROPOLITAN). 
Brentford - - - | 8,752 | 3,132 7 _ 341 10 262 72, 1,337 rh 
Edmonton - - - | 6,986 5,680 30 —_— 516 131 629 10°9 2,773 8°6 
Hendon - - -| 2,732 | 2,114 sj — 237 41 332 13°7 1.679 14°0 
Sous a Sy) MOH) COF pla 60 17 31 6°7 "240 6°5 
Uxbridge - - - 893 798 2 _ 57 10 26 4°0 141 31 
MONMOUTH. 
Abergavenny - - 727 635 = — 66 17 9 3°6 80 2°0 
Bedwellty - “ = | 2,107 | L773 3 _ 232 56 93 6°9 520 4°6 
Chepstow = - = 553 483 1 = 37 ie 15 5°8 127 4h 
Monmouth - - - 753 662 i _ 50 19 21 5°3 113 2°6 
Newport. - - - | 3,265 | 2,816 6) | ose 283 39 121 4°9 509. 3°3 
Pontypool - = - |. 1,221 1,054 at — 109 11 46 47 326 5°1 
NORFOLK. 
Aylsham - - - 515 461 1 —_— 41 5 a 2°3 58 2°9, 
Blofield - - - 368 330 = — 28 7 3 27 35° 1°8 
Depwade - - - 699 586 il — 70 26 16 6°0 159 4°6 
Docking - - - 493 433 = — 50 2 8 2°0 70 2°9 
Downham - - - 566 486 a — 59 8 18 3°7 66 rhe | 
Erpingham - - - 557 454 — | — 50 | 24 29 9°5 150 5° 
Faith, St. - - - 350 294; — | — 36 | 14 6 B27 61 3°3 
Fleggs, Hastand West - 357 292 a — 50 8 6 3°9 41 2°4 
Forehoe - - - 323 290 ia —— 18 7 8 4°6 50 9°8 
Freebridge Lynn - > 344 802 — — 21 4 17 61 74 3°7 
‘Guiltcross’ - = - 294 269 = — 18 | — 7 2°4; 44, 2°8 
Henstead - - - $20 268 1 “Ss 30 17 4 6°6 59 3°7 
King’s Lynn : -| 616 508 | — | — 66 20 27 7°6 150 4°8 
Loddon and Clavering - 405 355 i) aoa 30 1 18 4°7 56 2°7 
Mitford and Launditch - 777 662 _ _ 74, 17 24 5:3 92, - 2°3 
Norwich - - > | 3,249 2,611 Zit — 363 60 208 8°2, 869 5°6 
Smallburgh - - - 508 425 — — 55 Vf 21 5°5 106 4°2 
Swaffham - - - 371 320 — 25 * 4 22 7°0 20 4°8 
Thetford - - - 526 485 _ — 34 — a 1°3 45 2°8 
Walsingham - - - 540 476 -—— — 46 4, 20 4° 4, 99 3°4 
Wayland |. - . - 336 305 — 25 4 2 1°8 49, 2'6 
Yarmouth, Great - - | 1,287 896 2 — 150 88 151 15°3 408 6°6 
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Children remaining 
* unaccounted for ”’ 




















RETURNS, 1888. when the Rowan 
for the several 
Years bh 
r ‘ © on ty received. 
¢ 18 258 

3 S ‘ 2 Be e 7 

(os ae ke 3 2 22: “oe | Se 

ay aon Be) es i] i] oe} 

2 3 S 3 QD Soe ka 9 OX 

Pde fe hae 3 esbe | 22 A: 

b> |S ae S = a | aese ap cs 

e a ic e Be | ae As = 

of So. 85138 b iB oo) om 1 een. - %2 

a S$ | BE ‘a @ | 3sge ao a5 

= $ hep) 2.) g FE |3ess | 23 28 

ea a 15 ss A S a 15 eH <q" 

NORTHAMPTON, - 
Brackley ° - - 321 273 1 — 28 2 £7 5°9 88 Bok 
Brixworth - - - 334 306 a — ily 2 9 3°3 40 2°2 
Daventry - - - 480 424 = — 33 2 21 4°8 90 3°7 
Hardingstone - - 325 268 _ — 37 T 13 6°2 49 3°0 
Kettering - - - | 1,083 526 i _ 157 7 392 36°8 764 14°2 
Northampton - - | 2,456 | 1,227 3 _ 817 51 858 37°0 1,813 15°0 
Oundle - - ~ 338 301 = — 31 2 4 1°8 33 1°8 
Peterborough - - | 1,383 | 1,218 _ _ 93 15 57 5°2 174 2°5 
Potterspury - - - 357 302 — _ 31 138 11 6°7 101 5°5 
Thrapston - - - 440 292 oS — 33 ul 134 26°1 139 5'9 
Towcester - - -{ 814 270 | — | — 25 10 9 a 57 3°1 
Wellingborough - - | 1,282 894 1 — 127 52 208 20°3 739 10°9 
i 
NORTHUMBERLAND. 
Alnwick - - - 691 596 — = 53 20 22 Gok 189 5°s 
Belford - - - 151 189 = aay 7 2 3 3°3 7 1°0 
Bellingham - - 129 118 — Hs 10 = 1 0°8 16 2°3 
Berwick-upon-Tweed - 589 527 _— _ 37 15 10 4°2 86 2°8 
Castle Ward - - - 659 577 — = 54 2 26 4°2 134 3°9 
Glendale - - - 259 238 —_ 3 13 3 5 3°1 ay 1°3 
Haltwhistle - - - 226 190 _ — 21 6 9 OT 30 2°6 
Hexham - - - 925 792 _ = 79 13 41 5°8 209 4°? 
Morpeth - - | 1,816 1,033 1 — 228 L. 47 4°1~ 176 2°4 
Neweastle-on-Tyne_ - | 6,455 | 5,546 15 _ 604 141 149 4°5 614 2°0 
Rothbury - aya 152 _ _ 14 i 4 2°9 24 2°9 
Tynemouth - - | 4,175 | 3,387 4 —_ 458 177 149 z°8 1,153 51 
NOTTINGHAM. 
Basford ° ~ - | 5,421 4,556 10 _ 531 47 277 6°0 1,271 4°6 
Bingham - - - 397 346 3 — 24 9 15 6°0 86 4°3 
East Retford - - 698 621 i — 61 3 12 2°1 65 1°9 
Mansfield - - - | 1,895 1,562 —_ — 214 23 96 6°3 373 4°0 
Newark - - - 853 758 _— _ 73 3 24 3°2 117 2°5 
Nottingham - - - | 5,733 4,070 9 _ 634 1138 907 wis 4,177 12°9 
Southwell - - - 537 471 1 _ 46 f 12 3°5 96 3°6. 
Worksop - - - 977 842 3 — 83 22 24 4°'7 73 1°4: 
_ OXFORD. 
Banbury - - -| 847 486 | — | — 82 14 | 265 32°9 727 16°I 
Bicester - - - 408 353 _ — 380 14 ia 6°1 80 3°8 
Chipping Norton - - 541 481 — a 40 11 9 3°7 116 4°1 
ington = - - 978 879 3 _ 76 5 15 2°0 108 2°2 
Heniey - - -| 642 560 | — | — 55 10 17 4°2 260 8°5 
Oxford - - -}| 616 546 1} — 48 8 13 3°4 182 4°1 
Thame - - -| 395 347 f — | — 31 4 13 4°3, 74 3°6 
Witney - - - 614 536 cans — 62 13 3 2°6 69 271 
Woodstock - ” - 400 35 2 a 35 10 18 7°0 82 4°2 
RUTLAND. 

- Oakham - ” - 262 237 =— _ 18 3 4 2°77 47 2°9 
Uppingham - * - 292 251 a _ 28 2 10 4°t 67 4°0: 
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Children remaining 
“unaccounted for ” 
RETURNS, 1888. when the Returns 
for the several 
Years were 
3 Cate received. 
& & 
3 | ; SES : 
243 fs Ete a Sous 
—— a. aS ; 5 acs . E ob 
oe at Ma 3 = ae 2 & 8 
oO thet ane > oN S nD Ga oe? 
3S ° y4 3S Ss 24 LX on 
> o e) & 2 we ee mo fay ee 
et ae 2 s gy [ee ss oo as 
oe ee 3 3 2 S| ao MS Eco oo 
Co [= > bord . EQ oO Ss © 
: a 2 q =| s a Den. we ao D 
Z S |ad| 2 5 5 & | cage =s eS 
3 > | dete ios e A |sSes a aS 
S 3 25) 8 2 = Ss Booe re) >S 
at) MR fs} en fa) > pS oO i << 
SALOP. 
Atcham - - - | 1,279 | 1,078 _ _~ 111 3353 57 7°0 391 5°8 
Bridgnorth - - - 435 378 _ —_ 42, 2 i3 3°4 63 3°2 
Church Stretton - - 153 135 — ~ 15 — 2°0 10 1°5 
Cleobury Mortimer - 231 205 — — 16 4 4°3 45 3°7 
Clun - = - e 277 232 — = 26 3 16 6'9 80 5°8 
Drayton - - - 897 849 —_ — 40 3 2°0 28 1°4 
Ellesmere - ~ = 849 314 — —_ 23 5 : 3°4 25 15 
Ludlow - - - 471 399 4 _ 46 7 15 AT 141 5°5 
Madeley - . ex) 2709 643 | — | — 49 3 14 274 79, 1°9 
Newport - é -| 405 S56 =e te 37 4 3°0 58 2°5 
Oswestry - - - 808 724 i —_ 62 4 12 2°0 80 2°0 
Shifnal - - - 302 314 —_— _ 30 1 i 2°3 84 4°5 
Wellington - = = 744 653 | 1 — 68 5 WV 3°0 80 19 
Wem - = - - 271 236 _ — 19 7 i 6°0 39 Vian 
Whitchurch - = - 330 303 — —_ 24 3 _ 0°9 43 2°6 
SOMERSET. 
Axbridge - - - | 1,075 894 7 _ 79 Sie 58 2808 284 Bel, 
Bath - - - - | 1,881 1,322 7 a 172 84 296 20°2 933 10°3 - 
Bedminster - - - | 2,892 2,052 8 — 268 28 AL 2°9 411 3°38 
Bridgwater - = 2 942 831 — — 62 9 40 522, 203 4°0 
Chard - - - 730 640 == — 49 18 23 5°6 147 377 
Clutton - . - 799 693 = — 75 6 25 3°9 120 3°0 
Dulverton - - -| 1386 Big => (= 3 1 1 15 13 19 
Frome - - - 619 523 4 = 57 il 34 5°7 96 2°9 
Keynsham - ~+ 881 783 1j— 60 23 14 4°2, 186 4°1 
Langport = - - 441 398 —— = 28 2 13 3°4 61 2°9° 
Shepton Mallet - - 480 411 = — 46 2 21 4°8 61 2°6 
Taunton - - - | 1,067 899 2 — 87 30 49 7°4 172 3°3 
Wellington - - - 545 494, = = 31 8 12 3°7 54 2°0 
Wells - - - 700 637 1 — 4Q 8 14 a 109 3° 
Williton - - = 458 412 1 — 37 5 3 1°7 61 2°5 
Wincanton - : -| 550 493 1] — 33 6 Uf 4°2 74 2°5 
Yeovil . : -| 71 | 64 | — | — 55 10 41 6°8 186 4°8 
SOUTHAMPTON. 
Alresford - - - 188 165 — — 13 5 5 5°3 84 3°6 
Alton - - - - 363 326 1 — 26 2 8 2°8 385 3°8 
Alverstoke - - - 808 735 4 _ 51 5 13 20, 36 0°9 
Andover . - - 460 400 — _— 36 aL 23 5°2 165 79 
Basingstoke - - > 641 488 — _ 36 3 114 18°3 282 8°9 
atherington - - Us 66 =: = 5 1 5 7°8 23 62 
Christchurch - - | 1,194 942 2) — 121 45 | 84 10°8 45 8°2 
Droxford - - - 280 247 = = 18 10 | 5 5°4 69 49, 
Fareham - - - 532 475 — _ 38 i ae 18 3°6 82 3°2 
Fordingbridge « - 184 173 —_ — 8 ~ 3 16 25 Dez 
Hartley Wintney - ° 649 558 2 — 43 12 34 el 140 4°8 
Havant : - : 258 238 1 = 16 2 1 1°2 24 1°8 
Hursley - - : 71 62 = a 3 a 6 8°5 8 9°9 
Kingsclere - - - | 235 io = oe 15 5 2 3°0 27 0 
Lymington - - - 373 327 _— — 20 3 23 7°0 101 5°6 
New Forest - - - 400 356 — _ 20 Uf 17 6°0 105 5°4 
Petersfield - : - 326 287 1 ras 24 6 8 4°3 64 A°y, 
Portsea Island - - | 5,000 | 4,418 17 — 423 19 123 2°8 450 1°9 
Ringwood - - - 1385 125 _ —_ 7 be 2 2°2 ikl 1°4 
Romsey - - . 316 282 a _ 21 6 Th wa 50 371 
Southampton - - {| 1,710 1,391 i -- 144 51 123 10°2 658 76 
South Stoneham - - | 1,425 | 1,216 1 _ 93 37 78 8°1 519 19 
Stockbridge - - . 169 144 _ _ 10 6 9 8°9 43 4b 
Whitchurch - - - 169 150 = — 12 1 6 4°1 47 5°@ 
Wight, Isle of © - {| 1,918 | 1,672 2 _ 124 65 55 6°3 619 61 
Winchester, New - - 804 709 1 _ 61 9 | 24 41 118 2°38 




















APP. A. 1 No.1. 14 7 
: 
Children remiang 
“unaccounted for ’” 
RETUENS, 1888. when the Returns © 
for the several 
Years he 
2 1 8 fe recelved. 
ae: : a5 8, 
a3 3 BS gi Lawes 
S| = 5 eas sz) SP 
. ~ 
S e 5, As 2 iB elo 
a | 3 ; | =S % i Spt 2% 
> o is i= = 22, 28 ed nee 
bode (eee (ee ga. | Bese ey es 
Se lee ce, ee ae |e ee - 
é DB ® g = I oi BS_° n © 
iva] Nn © us DM S ¢q oa oS Bs A a ao 
re) 8 Bo] re s . SI =5 45 SS © be 
; = S as | 2 3 a |‘a6s0 lal Ss 
j faa) M 4 a = > a=} S) i <q“ 
STAFFORD. 
Burton-upon-Trent - | 2,789 | 2,283 1 — 265 44 196 : > 
Cannock’ = A - | 1,283 | 1,125 i = 126 2 29 od er oe 
Cheadle - - - 745 652 — a 61 3 29 4°3 119 3°0 
Leek 3 = - - | 1,016 866 1 _— 108 4 37 4°90 139 2°6 
Liehfield - - - | 1,168 1,026 6 _ 114 4 18 ie 141 yy ae 
Neweastle-under-Lyme - | 1,250 | 1,083 |. 2 — 113 11 41 4° 2 252 3°9 
Seisdon | - ~ - 467 418 — — 36 2 abit 2°8 79 3°2 
Stafford - - - 878 - 752 a — 86 6 34 4°6 230 47 
Stoke-upon-Trent - - | 4,388 -| 3,536 5 — 557 73 217 6°6 1,076 4°9 
Sinn - E d =| 977 824 ee 108 17 27 45 "153 3°1 
Tamworth - - - Apa 603 — — at 5 26 4°4 164 4°6 
Uttoxeter - - ‘ 399 354 2 a 33 3 7 2°5 31 1°5 
Walsall - - - - | 3,488 2,619 12 — 426 32 3844 IO 1,540 8°8 
West Bromwich - - | 4,684 4,095 9 SS 490 50 40 1°9 564 2°38 
Wolstanton and Burslem - | 3,055 2,475 al -- 415 6 158 5°4 413 0°7 
Wolverhampton = - | 4,772 | 3,903 19 — 555 68 227 6°2 737 s1 
SUFFOLK. 
Blything - - - 728 647 = — 49 18 19 4°4 166 4°1 
Bosmere and Claydon - 436 > 357 alt — 35 18 25 9°9 934, 9°9 
Bury St. Edmunds - - 467 403 _ — 38 12 14 5°6 90 a3 
Cosford - - = 488 CV: ll lee a oa 41 5 18 47 39 16 
Hartismere - - - 469 428 oa — 27 3 11 3°0 63 2°97 
Hoxne » - - 356 319 — —_— 24 a 6 ei 59 3°2 
Ipswich - - - - | 1,706 1,295 8 — 192 66 145 12°4 962 big oak 
Mildenhall - - 252 229 — —_ 21 —_ 2 0°8 44, 3°2 
Mutford and Lothinglana - | 1,658 1,454 3 — 171 16 14 1's 140 T8 
Plomesgate - - - 597 516 1 — 58 8 19 3°7 187 4°6 
Risbridge - - = 514 468 — — 40 6 5 2°1 59 2°0 
Samford = - - - 3385 301 — — 21 4 9 3°9 45 2°6 
Stow - - - - 603 553 q — 40 4 5 1°5 57 1°9 
Sudbury - - - 865 759 ih — 56 19 30 Dad 145 3° 
Thingoe - - - 421 Sars) — 39 6 9 3°6 60 2°5 
Wangford - - - 456 414 1 — 33 3 5 1°8 43 19 
Woodbridge = co - 641 560 = —_ 50 9 22, 4’8 19 . 
5 3°8 
SURREY (EXTRA- 
Sy anoroLrrak). 
Chertsey, - - = 855 7138 2 — 43 40 57 11°38 337 sl 
Croydon - - ~| 8871 2,993 6 — 302 52 518 14°7 1,763 9°0 
Dorking - A : 445 389 1 — 27 1 27 6°3 99 4°5 
Epsom - 4 uth 2,188 O23ia) 3 1a 96 67 49 10°2 514 8°7 
Farnham ~- = - | 1,442 1,260 2 — 101 a bs) 5°5 867 5°3 
Godstone - - . 448 383 2 — 37 3 23 5°8 96 3°9 
Guildford - . - | 1,828 | 1,195 f Pesce: 74 20 38 dy" 4 141 2°0 
Hambledon - - -{| 6519 SO = 34 4 17 4°0 51 2° 
Kingston - - - | 2,707 | 2,348 Soh — 232 65 Bd 4" 4 258 1°9 
Reigate = - ual a7 783 a 64 15 1 3°0 107 2° 4 
Richmond - - - | 1,093 958 - te 98 3 33 3°38 101 1°8 
SUSSEX. 
attle = : -| 528 ol an a 40) 18 41 11°2 142 . 
Beghton . - - | 2,482 | 2,120 ee 231 24 99 5:0 612 s 
Chailey | - = ~| 927 ORS: 24 6 15 9°3 61 46 
Chichester - - - 187 165 1 — an - 8 6°4 56 5°0 
Cuckfield * ‘ -| 620 | 544] — | — | 4t |° 16 19 5°6 157 49 
Bastbourne - ee eae a 91 | 18 407 |  48°7 1,188 21°4 
Fast Grinstead = -| 528 454°) BY 39 9 25 6'4 188 5°0 
x : 740 660 $ i 40 13 26 5°3 174 4° 4 
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J 5 ; APP, A. No. ily 
Children it 
* unaccounted for’ 
RETURNS, 1888. _ when the Returns 
| for the several 
Years hs 
j sane received. 
es S58 
o = ro Ko} | 2 
2 18 + ES Bes | a 
—— i a ke 5. ass | « £8 
5 oa 7 5 ary Ca ec | ei ance) 
3 ° 3 n ° ~ on 
F |e 6 5 S, ehES| 8° 4p 
by oa a So. 3 r= BA 2 oD OR 
oo = ~ 1) = ya) c $2 io.) me 8 
= S vese| Ss 2 Sl me Sy, || Fi 06 
P 2, S > S = Gh aS Shirl al 
‘ a | 8 g SI e S| Seecl wae He 
Z S| ag] 2 = ES | Begs jae eo 
ure) o Ss ° rs} igo) © g 40 2 5 So Bo 
e ed at ee de a 8 |sSs| sm os 
— RD a an A > fs ro) i Sol 
SUSSEX—cont. 
Hailsham - - - 413 845 il — 39 6 22 6°8 91 4° 
Hastings - - - | 1,453 1,206 5 = 105 35° 102 9°4, 609 8°6 
Horsham - - - 676 584 == _ 49 9 34 6°4 160 4° 
Lewes - - - 279 216 2 — 19 3 39 allsyeal 1389 9°0 
Midhurst - - - 899 859 2 _— 22 9 7 4°0 42, 2°1 
Newhaven - > - 267 182 i —_— 86 14, 34 18°0 74 5°3 
Petworth - - - 240 216 — —_— 16 5 S 3°3 29 APA, 
Rye - = - - 302 265 —_ — 19 8 10 6°0 BL 2°8 
Steyning - - - | 1,486 1,293 4 — 93 15 81 3°2 255 3°4 
Thakeham - - = 230 215 — — 9 5 1 2°6 25 2°1 
Ticehurst - - - 461 404 2 _— 82 4, 19 5°0 106 4°1 
Uckfield ° - - 648 581 2 — 86 10 19 4°5 141 4°3 
Westbourne - = - 204 190 — — 10 2, 2 2°0 39 3°6 
West Firle - - - 63 48 se _ 4 8 3 IPSs 21 6°2 
‘Westhampnett - - 588 512 — — 44 10 22 5°4 102 3°5 
WARWICK. 
Alcester - - - 586 491 — _ 76 6 13 3°2 ~ 82 2°7 
Aaon £ : - | 8,289 | 6647 | 18 | — | 900 7° |: 9687 87 || 2,902 6°9 
Atherstone - - - 521 451 = = 56 6 8 Qe "121 4°5 
Birmingham - - - | 8,043 6,825 16 1 805 oF 369 4°9 1,549 3°6 
Coventry - : Ms See oe ee 158 30 17 3°3 "212 8 
Foleshill - : - 609 509 = = 67 7 26 5°4 190 6°0 
Meriden ~ - - 259 234 _ — 18 5 2, Pe AQ 3°38 
Nuneaton - - - 514 425 os — 64 3 22, A°9 101 4° 
Rugby - - - 764 694 a _ 50 B. 15 2°6 149 3°6 
Solihull - = - 635 537 1 _ 84) 23 40 9°9 161 5°0 
Southam - z - 272 228 alt -— 26 3 14 6°7 61 3°8 
Stratford-on-Avon - - 584: 520 =— — 35 6 23 5°0 157 5°0 . 
Warwick - = - | 1,887 1,174 4 — 145 14 50 4° 6 209 2°9 
WESTMORLAND. 
Rast Ward - - - 401 847 — — 46 2 6 2°0 389 1°9 
Kendal - - - | 1,229 1,130 4 — 71 16 8 2°0 79 1°3 
West Ward - - 202 187 — — 6 2 ah 4°5 11 1°0 
WILTS. 
Alderbury - - - 789 669 1 — 53 22 44, 8°4 209 52 
Amesbury - = - 198 178 = —_ 18 al 1 iS) 9 0°9 
Bradford = - - -| 808 Sa 21 — 6 1:9 2 | 45 
Calne - - - 211 180 — one 14 138 4 Sl ai 6°7 
Chippenham - -| 665 597 1|— 44 12 on 3°5 109 3°38 
Cricklade and Wootton 344 296 = ae 37 1 10 8°2 38 91 
Bassett. 
Devizes c 511 442, a cm 33 21 15 7°0 115 Wes" 
Highworth and Swindon - | 1,442 | 1,210 1} — 127 65 39 7°2 332 45 
Malmesbury - - - 376 308 — — 30 21 17 10°1 88 4°2 
Marlborough - - 238 207 a = 22 2 “| 3°8 28 2°9, 
Melksham - - -| 472 420 re ae 41 4 6 2°1 71 2°97 
Mere - 2 . -| 184 } 169 | — | — 9 3 3 3°3 22 2°83 
Pewsey . - 5 ol oe 325 1A 23 5 7 3°3 32 1°9 
Tisbury . - - 246 220 _— _ 12 8 6 5°7 53 4°3 
Warminster - = - 357 315 — — 28 2 12 3°9 86 5°0 
Me oary and Whorwells- 277 260 —_ _ 16 _ f 0°4 9 0°7 
own. 
Wilton 2 - - 255 235 _ _ 18 2 _ 0°8 26 1°9 
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a Gsm: Sani GGT ac cS a a a 





Children sh iris 2 
“unaccounted for” 
RETURNS, 1888. when the Returns 
for the several 
Years oe 
. 0 & received. 
3 | . a5 8 
= |g 3 pea ae a 
—- 2 {ls “di 3 aes i Ex 
So <; oO 
5 +H 2 Bey iS =| S 8 28 
a i) : 3 2 pane oe? sai om 
4 ° =| 2 7m” 
> C) 2° A= R ~ = BS 53° Se 
\ b Ws a (3) Oc n.4 2 Ae 
Ss |'3 es = 8 P| Ha ee 8 a “ 
LS = s is 3 & oe Ss gr oo 
é a 6 tree 5 s = |e8e2.] 22 eae 
3 S 4 Behe = 3 s (S225 45 Bite 
pa 2 25 3 BS 8 S58 se Se 
a & 45° 15 + 35 5 a 15 = 4 
WORCESTER. | 
Bromsgrove - - - | 1,039 884 3 — 109 25 18 41 210 4°9 
Droitwich — - - - 525 465 —— — 47 3 10 2°65 123 3°4 
Dudley - - - | 5,085 4,464, 3 _ 496 24 98 2°4 545 129 
Hvesham- - - 456 415 —— _ 23 2 16 3°9 65 3°0 
Kidderminster = - | 1,204 1,067 1 — 104 6 26 Pah 183 2°17 
King’s Norton - - | 3,293 | 2,857 4 — 292 38 102 4°3 386 2°4 
Martley - - - 473 426 — — 28 15 4 4°0 60 2°7 
Pershore - - ~ 368 343 = _— 17 2 6 2°2 25 1s 
Shipston-on-Stour - - 472 412 2 = 40 % i 3°8 71 2°9 
Stourbridge - - - | 2,841 2,514 2 — 282 15 28 15 306 2°0 
Tenbury - = - 208 188 —_ — 10 8 q 4°7 57 sie 
Upton-on-Severn - - 497 446 = = 34 6 pi 3°4 qe 2°8 
Worcester - - - | 1,319 | 1,034 3 | — 164 31 87 8°9 || 330 5°6 
YORK, East RIDING. 
Beverley - - - 747 629 _ — 68 18 32 67 178 4°8 
Bridlington - = = 44.3 373 _ — 41 Sie 26 6'°5 88 8°5 
Driffiel - - - 577 491 i = 44 7 35 7°3 93 2°9 
Howden - - “ 392 347 3 — 31 — a1 2°8 89 4°3 
Kingston-upon-Hull - | 2,421 | 1,880 7 — 279 11 244 10°5 1,416 10°6 
Patrington - - = 235 209 _ oo 18 2 6 3° 4 23 1°9 
Pocklington - - - 421 360 — — 89 2 20 5°2 84 3°8 
Sculcoates - - - | 4,239 | 3,586 20 —_ 395 32 206 5°6 1,671 7°9 
Skirlaugh - - / 254 218 _— — 22 3 1 5°5 50 3°8 
York - - - - | 2,497 | 2,137 5 _ 236 23 96 4°8 771 6'°3 
YORK, Nortu RIvin4G. 
Aysgarth - = G 134 115 1 — 14 1 3 3°0 22 3°0 
Bedale - - - 215 193 — — 20 = 2 0°9. 15 1°4 
Easingwold - - . 256 223 = —~ 19 — 14 5°5 37 2°7 
Guisborough - - | 1,274 } 1,102 2 — 117 26 27 4°2 257 3°3 
Helmsley - 3 & 152 140 — os a 5 — onc 10 is 
Kirkby Moorside - 5 131 118 1 — 9 3 5 6°1 36 §°2 
Leyburn “ - - 200 184 aa — 13 a 3 a6 16 1°6 
Malton - S -| 641 B25 5 | — 66 21 24 7°0 240 7°0 
Middlesbrough - - | 4,185 3,548 4, —_ 466 62 105 4°0 | 583 2°8 
Northallerton - - 273 240 — — 27 2 4 2°2 31 1°8 
Pickering - - - 325 282 2 _ 21 6 14 6°2 81 4°6 
Reeth 2 L = 110 99 — od i — — 0°0 23 4°2 
Richmond - * . 366 811 — — 27 11 aly/ vhs 73 3°9 
Scarborough - - | 1,277 887 u —_ 148 87 154 19°0 605 9°3 
Stokesley - - ~ 807 280 = — 24 aS 3 1°0 33 2°0 
Thirsk - - . 822 272 — — 32 4 14 5°6 84 4°5 
Whitby . - 785 678 — —_ 68 25 14 5°0 142 3°2 
YORK, WEstT RIDING. 
Barnsley - - - | 3,392 | 2,789 5 = 404 4a 153 5°7 1,081 6°0 
Bierley, North - - | 3,711 3,006 4 _ » 418 68 215 7°6 1,085 5°6 
Bradford - - - | 5,945 4,423 12 _— 676 4 830 14°0 2,138 ves 
Bramley - . - | 1,998 1,659 4 _ 214 44 77 6'l 439 4° 4, 
Dewsbury - : ni 4,843 2,644 4 —_ 634 58 1,508 32°2 8,592 34°2 
Doncaster - © - |} 1,981 1,653 4 — 168 42 84 5°5 352 8°6 
Ecclesall Bierlow - - | 3,556 | 2,972 84 —_ 427 18 105 3°5 804 4°0 
‘Goole - - - - 792 691 3 _— 58 6 34 5°1 114 3°21 
Halifax . ° - | 5,040 2,167 9 _ 607 82 2,175 4d’ & 3,554 14°60 
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| Children remaining 
| “unaccounted for” 
| when the Returns 
for the several 
Years were 


RETURNS, 1888. 





| 
| 

















' 1 a0 received. 
3 | i ge8 
a. eS 3 be wee on 
E cs 3 5 as = COU eee 
| i < 2 | é SES, \) .& | #8 
~~ ae | fora) | 
oS ° 4 3 3 amen 22 om 
> ms 3 = Ss 2 Pee orn ly <2 
Ce eee ae . d, pares t) Be £3 
a We = & 2 Si. eal a Pa 
i .s = g 5 S 'S oe os 22 
a } aa R a Ra 3 BOs = les, 
re 3) 35 = 5 g ce 2 Sq ES 
5 2 ao | & & 2 388s 2) 58 
a =>] =| ~~ oe fas} [cb) Fie=| fo) a 
af) R pay an) Q = ae] S) i == 
YORK, 
West RipDING—cont. 
Hemsworth - - - 502 417 — _ 54 4 27 6°2 93 4°1 
Holbeck - - - 835 699 — — 98 91 iy 4°6 103 2°4 
Huddersfield - = | 4,424 3,905 20 —_ 429 16 54 1°6 298 13 
Hunslet - - - | 2,401 2,088 8 — 278 23 59 374 523 4°3 
Keighley - - - | 1,821 V7 af: — 210 —_ 1,433 (Oak 6,438 71°9 
Knaresborough - » 577 461 2, — 64 20 30 8°7 172 5°8 
Leeds - - - | 6,861 5,798 26 _— 698 49 290 4°9 733 2°2, 
Ouseburn, Great - - 366 330 1 — 28 a 6 1°9 49 2°7 
Pateley Bridge - - 216 199 — a 15 — 2 0°9 a 0°6 
Penistone - - = 543 476 2, — 51 5 Y) 2°6 88 3k 
Pontefract - - - | 2,116 | 1,782 3 — 229 12 90 4° 487 A’8 
Ripon - os - 467 382 — — 53 13 , 19 6°9 201 8°5 
Rotherham - - - | 3,053 2,582 2) — 313 40 109 4°9 714 4°6 
Saddleworth - - 630 545 2 — 43 oy =a 38 6°3 14 3°44: 
Sedbergh - - - 100 87 — _ 9 2 2 4°0 10 18) 
Selby - - - = 465 410 3 — 41 5 6 2° 4) 49 Dr 
Settle - - - ° 399 341 3 _— Sor ib) LT 12 4°8 ' BA) 2°6 
Sheffield - - - | 6,912 5,689 39 5 814 | 48 352 5'3 1,470 4°71 
Skipton - - - | 1,220 964, — — 130 AQ) 86 10°3 420 73 
Tadcaster - - - 865, 741. 2 — 80 5 387 4°9 160 3°8 
Thorne - - - 434: 347 — — 5A 12 21 126 158 7°0 
Wakefield - - - | 3,392 2,884 5 2 306 19 126 4°3 589 3°4 
Wetherby. - - - 345 O78 1 —_ 40 vf 19 15 168 8°6 
Wharfedale - - - | 1,431 1,189 14 — 121 38 124 11°0 450 6° 4 
Wortley - - =] i I90L 999 4: —_— 136 il 41 4°4, 2638 3°9 
ANGLESEY. 
Anglesey - - - 856 290 — — 89 5 22 7°6 39 2°6 
Holyhead - - = 498 430 — _ 50 4 14 3°6 90 3°3 
BRECKNOCK. 
Brecknock - - © 416 360 —_ — 38 3 15. 4°38 43 2°0 
Builth - - - ° 234 202 _— _ 24: 3 5 3°4 26 2°2, 
Orickhowell - - ° 612 527 — _— 55 Wf 23 4'9 101 3°0 
Hay = - - Gd 299 257 == ae 36 1 5 2; ‘ 0 61 4 r 2 
CARDIGAN. 
Aberayron - - - 311 274 — — 24 2 11 4°2, 54 3°4 
Aberystwith - ~ 502 451 _ —_ 37 4 10 2°8 95 3°6 
Cardigan - - - | 423 382 | — | — 29 6 6 2°8 6 a5 
Lampeter - - - 262 233 a — 24 4 1 1°9 57 4° 2 
Tregaron - - . 239 215 _ — 17 1 6 2°9 23 19 
CARMARTHEN. 
Carmarthen - - - 987 895 _ — 86 1 5 0°6 61 1°2 
Llanelly - - =} Tas 1,545 _ — 181 22 15 2°2 218 2°6 
Llandilofawr - - 581 517 _— — 54 2 8 sea f 53 ay 
Llandovery - = - 800 269 —|-— 28 2 1 1°0 41 2°5 
Newcastle-in-Emlyn - 502 455 _ _ 40 3 4 1'4 26 1'0 
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Children remaining: 
‘“‘unaccounted for 

















RETURNS, 1888. {| when the Returns 
for the several 
Years were 
; a. ar fs received. 
4 és ia vel os i=* - 
2/8 Aare gee | 3 a 
aS) > s S F S 5 3 € 4 a= 3 
3) 4 é = + er au Soe a2 
3 ° b os} A Oo. Le oe 
Aa a a Ssee i" 22 LE 
Re ites : e (anes | 28° | ae 
a1 a Ss 2 A ashe Ske A 
} a ® = = 3 = oe ie 7B es 
n n So RM S =| = ao ow b=] > 
Fiss| fo) ang 4 os} asad ~—s e 2 
= S |ae| 3 | = g 8 | 28se || $5 oS 
ss a ie 2) eh ie iS e |6 & = 
CARNARVON. 
Bangor and Beaumaris - 954 850 u — 87 6 10 ‘1°7 116 2°23 
Carnarvon - - - | 1,192 1,025 1 — 181 17 18 2°9 161 PHOT | 
Conway - - - 586 512 1 — 58 3 12 2°6 83 3°1 
Pwllheli ~ = - 586 513 — — 48 8 17 4°3 ale 3°9 
DENBIGH. 
| 
Llanrwst ~ - - 317 281 —_ — 28 2 6 2°5 82 45 
Ruthin - - - 345 307 a5 == 33 2 3 1°4 22 1°3 
Wrexham - “ ai 1,880 1,621 i — 190 25 43 3°6 313 3°3 
FLINT. 
Asaph, St. = " - 690 622 1 “= 50 2 15 2°5 126 3° 4 
Hawarden - “ - 426: 885 — — 25 A 12 3°8 94 3°9 
Holywell - “ ~ | 1,201 1,031 ah — 103 18 48 5°5 237 3°77 
GLAMORGAN. i 
Bridgend and Cowbridge -} 1,511 | 1318 | 3 | — | 124 34 32 44 234 3°3 
Cardiff - - - | 5,745 4,789 12 — 5381 21 892 7°2 1,534 6°0 
Gower - - - 278 254 == — b | 3 4 2°5 57 3°6 
Merthyr Tydfil - - | 3,885 | 3,439 a 314 38 40 2°0 398 2°] 
Neath “ - - | 1,873 1,696 _ -- 137 6 34 A 202 2°) 
Pontardawe - " - 731 649 ~ — 64 1k iu 2°5 60 beg 
Pontypridd - * = | 4,909 4,123 Ff — 537 59 183 4°9 957 4°2 
Swansea - = - | 3,790 3,376 1 — 293 21 99 3°2 895 2°1 
MERIONETH. 
Bala - * - - 163 134 al — 19 T 9 5°5 23 o°7 
Corwen ~ - - 436 376 al. _ 42, 10 Fh 3°9 113 [sei 
Dolgelley - - - 379 338 _ _ 31 5 5 2°6 49 2°5 
Festiniog = - - 800 703 cre We sg oa 75 16 6 2°7 189 3°1 
MONTGOMERY. 
Lianfyllin - > - =<) Pee} “wor fae 50 6 10 2°8 88 3°0 
Machynlleth - - 301 267 q = 27 3 3 2°0 37 2°6 
Forden - - - 410 860 — — 34 4 12 3°9 90 3°7 
Newtown and Lianidloes - 632 568 s -— 41 uf 16 3°6 148 4°5 
PEMBROKE. 
Haverfordwest - - 931 745 _ -~ 92 41 53 10°1 250 Bel 
Narberth - - - 528 463 _ -—- 38 14 13 5°1 147 5°3 
Pembroke ~« - - 954 829 a -—- 69 33 22 5°8 232 4°6 
RADNOR. . | 
Knighton ~*~ - . $24 252 _ -- 41 138 18 9°6 101 6°0 
Rhayader - - . 180 16 | — | — 15 i 9 | 5°0 27 3° 
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Inspection of 

List (alphabetically arranged) of 284 Unions inspected during the Year ceria 
1890, with reference to the PROCEEDINGS under the VACCINATION 
Acts, 1867 and 1871, and an Accotnt of the Awarps certified by 
the Boarp as payable to the respective PusLic VAccINATORS out 


of Counry Funps. 














a WO 
a 22 R f Award 
ena 
UNION, Ee 2 : = | aie nee 

ce Ay . g in each Inspector. 

3 2 © § 7 Mini- Maxi- Union. 

o# one mum. mum. 

A A 
Abergavenny + ~-| 38 2 | “si 0| sis 0]. 3140 0| Mr. Spear. 
Alderbury - - - 5 3 3: 8 O | 25 17. 0 387 6 0 | Dr. Blaxall. 
Alresford - ~ - 2 1 — = 615 0| Mr. Sweeting. 
Alton - = ate 3 410 0) 810 0; 18 13 0 Do. 
Altrincham = - 6 5 6 8 0| 46 6 0 90 4 0O| Dr. Page. 
Alverstoke » " i 1 — ~— 52 7 0 | Mr. Sweeting. 
Amersham » . 6 2 717 0| 23 7 0} 81 4 0O| Dr. Parsons. 
Amesbury " - 2 2 416 0| 910 0) 1460] , Blaxall. 
Ampthill - 5 : 4 3 5 3 0| 718 0| 1912 0| . BruceLow. 
Andover = ~ - 5 3 1 SOL) 18 <6. 0 19 5 0| Mr. Sweeting. 
Ashpy-de-la-Zouch - e 4, i 90.1 9OF Sy 6 52 15 © | Dr. Parsons. 
Ashton-under-Lyne - 9 vi 3 5 0! 4410 0} 153 4 0| Mr. Thompson. 
Atcham ~- - ~ 4 5 316 0; 2819 0 54 10 0 | Dr. Parsons. 
Austell, St. = ~ Vv 1 a | = 21 7 0 =. Ballard. 
Aylesbury - ° . a 5 316 0| 2010 0; 4511 0] ., Bruce Low. 
Aylsham - - ° 7 1 —= — 8 7 0 | Mr. Thompson. 
Banbury - * ” 4 3 4 5 0 “13 0 16 7 ©) Dr. Blaxall. 
Barrow-on-Soar - 2 6 D) 513 0 6 2 0 1115 0| .,- Parsons. 
Barton-upon-Irwell —- 6 5 312 0] 36138 0; 100 1 0} Mr. Thompson. 
Basingstoke - - 7 4 012 0 4 3 0 10 0 0| ,, Sweeting. 
Beaminster ~ - 5 3 2 5 0 6 21 Q 1118 0 | Dr. Blaxall. 
Bedford - - - 8 74 316 0; 2316 0 51 9 0| ,, BruceLow. 
Bedwellty - S - 6 5 216 0| 41 7 0} 125 6 0 | Mr. Spear. 
Bicester « ” - 7 3 019 0 519 0 817 0| Dr. Blaxall. 
Biggleswade = -| 6 3 615 0| 1116 0! 28 2 0| ,, BruceLow. 
Billesdon - - ~ 3 1 — — 9 8 0. , Parsons; 
Birkenhead - a 3 1 = — 118 4 0| Mr. Sweeting. 


B 2 
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App. A. No. 2. l 











nen Eee 
Ramen! gE [ES | Beeootawerds fouistsam| 
ie % EF : 8 in each Union. 5 as Medical 

BE Ay ‘ : in each Inspector. 

38 | S82] mini | Maxi. | Union. 

is} 6ae2 mum. mum, 

a A 
Birmingham - - ef if : cS hae oe % 189 17 5 Dr. Airy. 
Blaby - - - 3 _ — _ — » Parsons. 
Blandford - - - 4 3 212 0 9 5 0 16 17 ~—0' | ~3;. Blaxall. 
Blofield .- - - 3 3 410 0) 2515 0 46 3 6} Mr.Thompson. 
Bodmin - - - 7 4 $8 2 0 6.10 0 19 5 0] Dr. Ballard. 
Boston - . 5 8 5 Sill ©: | 420.76 0 5411 0} ,, BruceLow. 
Bourn - - - 7 2 4 6 0 Be 100 9 6 0 Do. 
Bradford (Wilts) 3 3 a — 3 416 0. ,, “Blaxvadl. 
Braintree - ‘ : 7 6 8.2 0). 22 1 Of > 7918 0} ,) Aiey: 
Brentford - » ‘ 9 4 918 0) 22 3 0; 6414 0| ,, BruceLow. 
Bridgend and Cowbridge 6 2 11 2 0; 28 9 0/ 3911 0] Mr. Spear. 
Bridgnorth - - 38 2 216 0 616 0 912 0] Dr. Parsons. 
Bridport - 5 2 8 2 46 0] 19 4 0 2310 0} ,, Blaxall. 
Bromsgrove 4 . 5 5 012 0 )<20 15 © 47 4 0] Mr. Spear. 
Bromyard - Bhs - 3 3 42°9) 10 6 0 20 11 0 Do. 
Buckingham “ * 38 2 67S. 0) 1 15 Of) FS. © 0 | Dr. BruceLow 
Burton-on-Trent ~ _ 8 6 416 0| 4712 0} 10919 0} ,, Parsons. 
Caistor - - = 10 3 019 0 4 10 814 0] Dr. BruceLow. 
Camberwell 7 < 5 4 2 7 0} 8214 0} 22010 0] ,,. Airy. 
Cambridge - . 1 1 -= ee 4715 0 Do. 
Camelford - - - 2 ee oa i = » Ballard. 
Cannock - - - 6 2 6 6 0} 27 8 0} 8314 0] , Parsons. 
Catherington - - 1 <= To = _ Mr. Sweeting. 
Caxton and Arrington - 4 3 6 8 0) 713 0) 20:37 6] Dr Ary, 
Cerne - - - 4 1 _ = 018 0} . SBlaxall. 
Cheadle - - - 5 5 & 72.69 | Be i6° 0 3811 0] , Parsons. 
Chelmsford - = 9 8 Al E01 ad: 10) 40 TO 2 Oy) Aipye 
Chepstow - - « 5 8 611 0; 12 9 0 2615 0 | Mr.Spear. 
Chesterton - ‘ 7 3 615 0 8 8 0 22°12 O Dreairy: 
Chippenham - - 6 8 219 0} 1814 0 30 8 07 , Blaxall. 
Chipping Norton - - 4 3 412 0; 1214 0 2710 0 Do. 
Chorlton - - - 13 9 215 0] 9416 0] 422 4 0 | Mr. Thompson. 
Christchurch - - 8 1 _ — 7 5 01 , Sweeting. 
Church Stretton - - 4 3 117 0 i 6 2 0] Dr. Parsons. 
Cleobury Mortimer - 2 1 _ < 618 0 Do. 
Clun - . . 4 i a - 7 8 0 Do. 








UNION. 


Clutton - - 3 
~ Columb, St., Major - 
Congleton . & 
Coventry - - - 


Cricklade and Wootton 
Bassett. 


Darlington - - 
Depwade - - - 
Devizes’ - - - 
Docking - * - 
Dorchester - - 
Dore - : - 
Downham ° - 
Drayton - - - 
Droitwich ~— = ° 
Droxford - - - 


Dudley - - : 


Dunmow - - - 
Ecclesail Bierlow - 
Edmonton - - 
Ellesmere - - - 
Ely - a < 


Erpingham - - 
Eton - . - 


Evesham - ° - 


Faith, St. 
Falmouth 


Farehain : - 
Flegg, East and West - 


Fordingbridge - - 


Forenoe - — = - 
Freebridge Lynn - 
Frome - - ° 
Fulham - - - 








No. of Vaccination Dis- 
tricts in the Union. 
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Range of Awards 


in each Union. 


Mini- Maxi- 
mum. mum. 
£ .& dy £ & 
1 4 0} 628) 63 
215 0 6 8 
LOPL2s O |) Sk 12 
2.17 0} 40 8 
218 0| 18 0 
i 4 @ 4 9 
e ZO Te YF 
OO 3 12 
411 0 5 9 
817 0} 1414 
115 0 214 
413; O-|. 12 6 
4 7 0 6 16 
1666 0; 4119 
6 22 0.) te 4 
Ot 12 OF 7 s 
018 O= $6 11 
316 0 7 3 
414 0| 1215 
+. 0}. 14 2 
1°70) 16 6 
8 2 0 6 5 
> F Ob, 16° 5 
319.0 7 2 
5h, 7G) (28D 
& 6 0} Wi 0 
70 2 0} 90 4 


Oo 


o ©& 


0 


@ SSeS Sie SS es ESS Os SS 


Total Sum 
awarded 
in each 


Union. 


£) Ss: 
bes 


19.19 
110 17 
80 8 


ooo 6o& 


56 1 
70 8 
9 14 
25 11 
412 
10 0 
34 4 
4 9 
36 19 
ll 3 
2138 2 
36 12 


Se ee eS) SS) Sea eS eS) 


208 15 
119 5 
15 14 
17 9 
24 5 
28 10 
82 19 


SS) Nee se Ne ee Sy SS 


19 3 0 
1212 0 
5 & 0 


ll 0 
43 13 
47 4 
4 4 
241 16 


oa yo oo oc © 





( 


Inspector. 


Dr. Blaxall. 

» Ballard. 
Mr. Sweeting. 
Dr, Airyé 

» Blaxall. 


Mr. Thompson. 
Lo. 

Dr. Blaxall. 

Mr. Thompson. 

Dr. Blaxall. 

Mr. Spear. 

» Thompson. 
Dr. Parsons. 
Mr. Spear. 

» Sweeting. 

» Spear. 

Dr. Airy. 


Dr. Barry. 

» BruceLow. 
» Parsons. 
ier AAT 

Mr. Thompson. 
Dr. BruceLow. 


Mr. Spear. 


Mr. Thompson. 

Dr. Ballard. 

Mr. Sweeting. 

» Thompson. 

» Sweeting. 

» Thompson. 
Do. 

Dr. Blaxall. 

ws, Bary. 


App. A. No. 2. 


Inspection of 
Public Vacci- 
nation. 


App, A. No. 2. 


Inspection of 
Public Vacci- 
nation. 
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' ' 

Eg > s ange of Awards Total Sum 

= = 8 in enc ge awarded Medical 

UNION. ‘oe Sod f 

ce oa _ in each Inspector. 

se | SS | mini. .| Maxi. | Union. 

64 one mum. mum. 

A A 

£ 8. da.) £ 8d £ §. d. 
Gainsborough = = 8 5 312 0} 3516 0 57 6 0| Dr. BruceLow. 
George’s, St. é is 4, 4 4 0 0; 5812 0 04 6 0 lon, LAiuy. 
German’s, St. 5 6 4 3 0 0 8 6 0 2418 0; ,, Ballard. 
Giles, St., and St. Geo. 1 1 T — 27 4 07 ,, Aixy. 
Bloomsbury. 

Glanford Brige ~ - 9 5 51s GO} B10 4614 0]. ,, BruceLow. 
Grantham . = 7 i 215, 0)| 29) 8 0 6217 0. Do. 
Greenwich ts 5 2 2 4018 0/| 5417 0 05 £5, OP. g, Airy. . 
Guiltcross - - 5 4 5 6 0; 18 9 0] 8813 0] Mr. Thompson. 
Guisborough == - 7 2 12 3 0}; 18 4 0} 30 7 O| , Sweeting. 
Hartley Wintney - 6 4 119 0 917 0 2718 0} Mr. Sweeting. 
Havant ~ - -| 4 3 1.8) OF) bP 80) ecto Do. 
Headington - - 2 1 ee _ 62 0 0| Dr. Blaxall. 
Helston - - - 5 3 o BG s1? 0 82 8 0| ,, Ballard. 
Hemsworth ere 4 3 Lit @| L017 0 15 19 0| Mr. Sweeting. 
Hendon - - - 7 5 216 0; 4519 0} 8419 0} Dr. BruceLow. 
Henley - - - 6 2 619 0; 1110°0 18 9 0; ,, Blaxall. 
Vensteat = : ‘ 4 1 oe = 11 4 0| Mr. Thompson. 
Hereford - S < 4 4 419 0] 19 9 0 40 9 0O| ,, Spear. 
Hinckley | - - 5 3 617 0] 28.13 0 46 18 0| Dr. Parsons. 
Holbeach - = = 6 4 413 0/ 10 2 0 31 6 0] ,, BruceLow. 
Holborn - - - 4 3 8 CO] 480770 | cL 6. 0) oe Ai, 
Horncastle - - 6 4 645 50). IAL 70 3419 0} ,, BruceLow. 
Hunslet - - - 4 4 3 2.0) FS 2°0 | 1266. 2 0). 4 Barry, 
Huntingdon - - 5 3 SL LO a ern 2246 0} ,, Ary. 
Hursley - - - 1 1 _ -— 6 1 0} Mr. Sweeting. 
Ives, St. - i : 5 4 414 0| 9 4 0] 2812 0| Dr. Airy, 
Kensington - - 2 2 36 0 0| 10618 0; 14218 0] Dr. Airy. 
Kidderminster - - 5 3 5 6 10 4 0 22° 8 0} Mr. Spear. 
Kingsclere - - 3 2 519 0 918 0 1517 0] ,, Sweeting 
King’s Lynn ™ - i. 1 — _— 56 5 0]! ,, Thompson, 
King’s Norton - - 7 6 018 0| 6413 0} 138813 0] ,, Spear, 
Kingston-on-Hull - 2 2 2211 0] 56 3-0 78 14 0 | Dr. Barry. 
Kington ~ - - 5 4 1il 0 oF 0 20 8 0 


Mr. Spear. 


> 
my 
ms 
> 
7 








im eS 
| Fa | 2 R Award 
Se > e ange of Awards Total Sum 
BP | 28 in each Union. 
UNION. B2 | 333 ae : 
Se | As in each 
2 ro Be +s : Union. 
Se elms € mune 
A A 
£ $s. ds) Buse do} | &, oe Gy: 
Launceston - - 8 4: 412 0 Selz gO 2 9-0: 
Ledbury - - - 3 2 7 8 90 8 6 0 15 14 0 
Leeds - - - a 7 13 0; 4216 0; 12815 0 
Ce es eee ee 5 116 0) 2 0 0] 4817 0° 
Leicester -— - =. 2 1 — = 23 0 
Leighton Buzzard - 2 2 Lis 0, 2719 .0 2912 0 
Leominster ~ - 3 2 g S04" 1b- 40 22 7 0 
Lexden and Winstree - 10 8 4G, Oa! 16719. 0 61 40: 0 
Lichfield -  — - ae BA 3 313 0| 2216 0| 47 5 0 
Lincoln - : - ue 6 219 0; 388 6 0 6116 0 
Linton - - - 3 2 7.16 Ox 11/1950 19 15 0 
Liskeard - - . 7 4, 310 0 912 0 22 7 0 
Liverpool - . - 3 5 3.15 (0) 9418 -07) 2193 110 
Loddon and Clavering - 4 2 13,44 0.) 147 O47 28-1 0 
Loughborough - - 4 2 11 7 0| 1414 0 26 1 0 
Louth - = - 11 9 1138-0); 1316 0 5415 0 
ialow- = * f. - - 5 1 _ = 314 0 
Luton > - - 6 5 3 8 0 7220 24 3 0 
Lutterworth “ - 6 3 3816 0 8 0520 16" 4° 6 
Lymington - - 4 2 3 3 0 317 0 v8 0 
Macclesfield - - 6 4 153° 0:| 63 9.0 9619 0 
Madeley - - iS 4, 2 7 23 20x). 4S 0g 0 25-3 20 
Maldon - - - 8 6 213-265 | 216 2210 44 6 Q 
Market Bosworth - 6 3 LSS Or) 10. (00 20 9 0 
Market Harborough - 5 1 ~- cas 5 6 0 
Marlborough - - 2 2 2417 Ol Mei4. 0 1411 0 
Martley - - - 6 4 8 00 9 20 23 6 0, 
Melksham - - - 2 2 9° 3 °° O| 20120 29 4 0 
Melton Mowbray - id 4, 219 0 7 6 0 2019 0° 
Mere - - - 2 2 5 9 0 819 0 14 8 0 
Middlesbrough - = 4 4 42 1 9/12810 0} 39014 0 
Mitford and Launditch - 9 4 112 0! 16 3 0 85 15 0 
6 4 216 0| 2417 0 5019 0 


Monmouth . - 


bo 
(Se) 
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Inspection of 
Public Vacci- 
nation. 
Medical 
Inspector. 


Dr. Ballard. 

Mr. Spear. 

Dr, Airy. 

» Parsons. 
Do. 

» BruceLow. 

Mr. Spear. 

. Airy. 

» Parsons. 

» BruceLow. 

Preee ses 

» Ballard. 

3 ALY 

Mr. Thompson. 

Dr Parsons. 

» BruceLow. 

» Parsons. 

» BruceLow. 

> Parsons. 


Mr. Sweeting. 


Mr. Sweeting. 
Dr. Parsons. 
>. ALLY, 

» Parsons. 

Do. 

» Blaxall. 
Mr. Spear. 
Dr. Blaxali. 
» Parsons. 
» Blaxall. 
Mr. Sweeting. 
» Thompson. 


» Spear. 


Apr, A. No. 2. 


_——- 


Inspection of 
Pubhe Vacci- 
nation, ‘ 


UNION. 





Nantwich - 


Neot’s, St. - 


Newcastle-under-Lyme 


Neweastle-on-Tyne 


New Forest 


Newmarket 


Newport (Mon.) - 
Newport (Salop) - 
Newport Pagnell 


North Bierley 


Northwich 


North Witchford 


Norwich - 


Olave, St. 
Ongar - 
Ormskirk - 
Orsett : 
Oswestry - 


Oxford - 


Paddington 
Penistone - 
Penzance - 
Pershore - 
Petersfield - 
Pewsey - 
Pontefract 
Pontypool - 
Poole - 
Poplar - 
Portsea Island 
Prestcot - 


Prestwich - 
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ae or ses. © 
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of Public Vacci- 
nators recommended 


for Award. 
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Range of Awards 


_in each Union. 


Mini- Maxi- 
mum. mum. 
Le Se Gall a, Ce 
7 4 0| 6418 0 
073° ©} 14.3 0 
25 6 0| 6813 0 
419 0! 1817 0 
3 0 0} 1697" °0 
912 0] 7417 0 
717 0| 8-8% 
1 % 0} iene 
6 7 0) 1% 
8514 0! 60 8 0 
eo 0%) <onNO 
3718 0| 7016 0 
1 S50 Sit 0 
9 6 0| 5616 0 
516 0| 84 8 0 
4 5 0| 2714 0 
10 2 0] 29 5 0 
12 3 0] 2016 0 
429 0) 2 -3"0 
S28.67 <e5g% 
6a7 oO TT 
235 0"! ait 7 
4 Ol WY G0 
3410 0] 11616 0 
17-0"). FTO 
42 6 0/126 0 0 





Total Sum 


awarded 


in each 


Union. 


£ S&. 
113 12 
25 9 
36 14 
166 18 
18 16 
52 14 
166 5 
16 5 
27 «65 
73 5 
173 16 
27 16 
193 11 


167 3 
27 10 
170 9 
64 18 
46 15 
31 17 


55.8 
52 15 
50 4 
is 2 
9 16 
13 4 
103 16 
32 18 
25 9% 
250 11 
140 2 
145 8 
226 14 


eo aq ae €¢ & Ss Sso S&S oS oC '’e 


Sy oe Sof eo Sy Seo oS oF o les 


Sn Ss o, ©. Ss 


Medical 


Inspector. 


Mr. Sweeting. 
Dr. Airy. 
», Parsons. 
is AATF, 
Mr. Sweeting. 


eDreAgnye 


Mr. Spear. 
Dr. Parsons. 
‘4, BruceLow. 
» Barry. 

Mr. Sweeting. 
Dr. Airy. 


Mr. Thompson. 


Dr. Airy. 
Do. 
Mr. Thompson. 
Dr. Airy. 
» Parsons. 


» ~plaxall. 


Dr. Airy. 

% IDarry. 

» Ballard. 
Mr. Spear. 

» Sweeting. 
Dr. Blaxall. 
Mr. Sweeting. 

o spear. 
Dr. Blaxall. 

> AIRY: 
Mr. Sweeting. 

» <hompson. 

Do. 





UNION. 


Redruth - - 


Ringwood 


Rochford - -, 


Romsey - - 
Ross - - 


Runcorn - - 


Saddleworth 
Saffron Walden 


Sedbergh - . 


Seisdon - - 
Shaftesbury 
Sheffield - - 
Shepton Mallet 


Sherborne - - 
Shifnal - - 
Shipston-on-Stour 
Shoreditch - 
Sleaford - - 
Smallburgh - 
Southampton 

South Stoneham 


Spalding 
Spilsby - sé 
Stafford - - 


Staines - - 
Stamford - - 
Stepney - - 
Stockbridge - 
Stockport - - 


Stokesley - - 
Stoke-upon-Trent 
Stone - - 
Stourbridge - 
Strand - - 
Stratton - - 
Sturminster - 


Swaffham « - 


nn a eee 


No. of Vaccination Dis- 
tricts in the Union. 


~_ &S& OF OH FH 


oo » BS KY NT SP oO BF oO HO YFP HT HN SF HT BO oe OH Fe NT OO oO FF Wan So & YW DD & 


recommended 


No. of Public Vacci- 
nators 


=e bdo -» DO Ot KH 


| Y_ FP BP oOo Ww oo DO SB ww OO So DW WH | 


Fe OCT COO ie oe ES 


for Award. 
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Range of Awards 








, Total Sum 
in each Union. seiaaes 
in each 
Mini- Maxi- Union. 
mum. mum. 
& $d. £ s.d. £ s.d. 
1819 0; 1915 0 38 14 0 
_ = 12 4 0 
8 15) Ore 26). 4 10 83 14 0 
— = 14 0 90 
— _ 7, 1980 
2116 0} 4914 0 Mile LORD 
_ = 388 11 0 
21 Of Zon 8, 0 5411 0 
219 0 By) 0) 719 0 
49 0 839-0 220 
3 25 0) 9 3 0 12 5 0 
2315 0); 4410 0 129 16 0 
5 3 0 510 0 1013 0 
5 5 0} 8 4 0] | iampro 
310 0} 1116 0 34 11 0 
8419 0/ 116.15 0 222 7 0 
4 8 0| 8 9 O}91217 0 
1315 0/] 20 6 0 67 0 0 
49°77) 0 87-7. 6 106 14 0 
8 4 0; 2515 0 86.17 0 
@ ole Onl bee Oo 33.7 0 
5 2 0 9 6 0 36 11 0 
4 0. 19) 50 48 3 0 
O29) Osi lie Ee 30 4 0 
218 0} 2017 0 383 5 0 
6 9 0 ao 50 13 12 0 
418 0; 5119 0 16412 0 
—— — 3 8 0 
Shs) One c8iy 70 194 17 -0 
GAs Oe 2ile S70 4210 0 
GS, (Oar 25012) 20 82 8 0 
— | as 9 6 0 
_ — Zin Zoe) 
| SB -O% 711 £0)).) Ie 1-0 
| o12 01 13 40! 29 0 0 


Medical 


Inspector. 


Dr. Ballard. 


Mr. Sweeting. . 


Dr, Airy. 
Mr, Sweeting. 
» Spear. 


» . Sweeting. 


Dr. Barry. 
sare 
Do. 
» 6Parsons, 
» Blaxall. 
33 7 Ys 
» Blaxall. 
- «Die 
» Parsons. 
Mr. Spear. 
Dr. Airy. 


» BruceLow. 


Mr. Thompson. 


» Sweeting. 
Do. 


Dr. BruceLow. 


Do. 


s  arsons. 


» BruceLow. 


Do. 
» Airy, 
Mr. Sweeting. 
Déstew 
Do. 
Dr. Parsons. 
Do. 
Mr. Spear, 
Dr. Airy. 
» Ballard. 
» Blaxall. 


Mr. Thompson. 


App. A. No. 2. 


~~ 


Inspection of 
Public Vacci- 
nation. 
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APP. A. No. 2. 
e- 2 | BE 
Inspection of a) os 
Public Vacci- 3 Bias Range of Awards 
nation. os , wet Total Sum 
ia) 2s _in each Union. ; 
eo | se awarded Medical 
UNION. ish Bos 
24 alte = in each Inspector. 
eo | ee 
SS lsc 2 ge dip finds PL Saas] | UBION: 
as ogé mum, mum, 
Zi GB 
| at S00. ee £8: 16: 
Tamworth = " - 3 2 | 1912 0; 2110 0 41 2 0| Dr. Parsons. 
Tarvin = . - 2 2 13 1 60/] 18 2 0, 381 3 0, Mr. Sweeting. 
Taunton = “ - 7 6 4 2 03 2710 0 7418 0 | Dr. Blaxail. 
Tenbury - “ - 2 1 _— _ 611 0| Mr. Spear. 
Thame = = - 6 4 08 0 813 0 21 8 O| Dr. Blaxall. 
Thetford ~ . - 6 3 Fad OR 135 2 86 29 9 0 | Mr. Thompson. 
Tisbury = « - 3 3 | 4 70 614 0 1710 0] Dr. Blaxall. 
Toxteth Park = - 2 fa 5015 07 70 0 0| 12015 0} ,, Airy. 
Truro * - - Z 2 317 0; 138 4 0 7 1-Do "Sy Balas 
Upton-on-Severn - - 6 5 0151-0) T4527 af 36 14 0} Mr. Spear. 
Uttoxeter - - - 5 —_ — — — Dr. Parsons. 
Uxbridge - - - 1 5 2 8 0] 1511--0 45 9 0! ,, Bruce Low. 
Walsall - - - 4 4 1410 0| 4819 0} 10816 0 | Dr. Parsons. 
Walsingham ° - 6 3 4 2 0] 1815 0 31 1 0 | Mr. Thompson. 
Wareham and Purbeck - 7 aL — — 5 2 0! Dr. Blaxall. 
Warminster " - 5 4, 214, 0] LOra 0 21 7 0 Do. 
Warrington “ - 3 S 917 01|162 7 0} 219 1 0O| Mr. Thompson. 
Wayland - “ - 2 al oo _— 17 Do. 
Wellington (Salop) - 3 2 DAA! On|) Zort “0 50 11 0] Dr. Parsons. 
Wells (Som.) - - 4 3 6 2:01 18-4 0 30.18 0| ,, Blaxall. 
Wem - - - 4 2 22 0 513 0 715 0} ,, Parsons. 
Weobly = - - 3 1 — — 511 0 | Mr. Spear. 
West Bromwich - - 5 5 23.14 @| 43 © 0| 48218 0] Dr. Parsons. 
Westbury and Whorwels- 4, 2 210 0 38 6 0 516 0} , ‘Blaxak. 
down. 
West Derby - - i 6 2810 0/)16916 0} 46712 Oj ., Airy. 
West Ham - - 9 8 1665 0 8418 0| 48713 0 Do. 
Westminster - - i — mS _ — | Do. 
Weymouth - i 6 5 22 O04 15) Su0| $4 2. 01%. Blaxall, 
Whitby - - - 4 1 ca =) |) 8 100) 5, Bare, 
Whitchurch (Hants) - 3 2 418 0 ve Ss «0 1116 0 | Mr. Sweeting. 
Whitchurch (Salop)  - 4 4, 0-8 Oy JF 30 19 14 0] Dr. Parsons. 
Whitechapel - - 3 1 = a 108 12 | ,, Airy. 
Whittlesey - ry ee 1 oa — 99 0 Do. | 
Wigan - - - 9 6 ‘11 5 07 92 38 O| 84912 0] Mr. Thompson. 
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& 26 ear 
Pr: BE Range of Awards Total Sum Pile Vacct 
3s 2 2 5 in each Union. paar 
UNION. 48 |2iy Seo rar eee 
bie mn 
ae 3 Es Mini |. Maxi, | Union 
be = mum. mum. F 
£8. ade) Bs. ‘a. 2 SOs 
Wight, Isleof «+ - 9 &.$ 6) 22 50 36 0 0O| Mr. Sweeting. 
Wilton - ” - 4 2 38 6 0 813 0 1119 0| Dr. Blaxall. 
Wimborne and Cran- 4 — a Toc6 AO Do. 
- borne. 
‘Wincanton . - 6 1 — — 618 0 Do. 
‘Winchester, New = 4, 8 S10 0)" Sie tO 4717 0| Mr. Sweeting. 
Winslow - - - 3 3 3 19 0 7 Oo 0 1616 0| Dr. Bruce Low. 
Wirrall - - = 4 8 1014 0] 24 9 0 53 1 0| Mr. Sweeting. | 
Wisbeach -. - -| 14 6 119 O}-17 0-0) S514 0} Dr. Airy. “a 
Witney - . = 4 1 —_ _ 14 1 0] , Blaxall. : 
Woburn - “ ~ 3 3 3 6 0 712 0 16 4 0| , BruceLow. 
a and Burs- 3 3 28 3 0| 48 4 0| 10817 0O| » Parsons. 
Wolverhampton = - 5 1 — — DOR hunO Do. 
Woodstock - - 5 1 _ _ 515 0| » Blaxall. 
Worcester - " - 1 1 — — 45 11 0| Mr. Spear. 
Wortley - - - 4 3 23 5 0{/ 5810 0| 12013 0| Dr. Barry. 
Wycombe - - SF eon 6 310 0| 17 8 0! 59 9 0} » BruceLow. 
Yarmouth, Great - 1 it — — 43 § 0| Mr. Thompson. 
Yeovil - ~ - 7 6 21460! 1210 37.15 ©0| Dr. Blaxall. 
Wosie Navahpnsy | = 8 3 214 0|13113 0| 141 5 o| » Barry. 
Total - - | 1,886 876 — — 0 





15,638 3 
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Sai INO, -O: 
National Vaccine 
Hetablishiment. STATISTICS OF THE NATIONAL VACCINE ESTABLISHMENT AND 
YDUCATIONAL VACCINATION STATIONS. 
J.—Srarr AT END oF 1890. 
N.B.—The Stations named in ztalics are Educational Vaccination Stations 
authorised by the Local Government Board. 
Description of : Vaccination Days and Hours of 
Vaccinator. Name of Vaccinator. | Stations. Attendance. 
Vaccinators 
supplying 
lymph for 
tke public 
service, & 1. Dr. BR. Cory - - | Surrey Chapel - | Tues., Thurs.; 2. 
salaried 2. Mr. W. E.G. Pearse - | Tottenham Court | Mon., Wednes.; 1. 
from the Chapel. 
Parlia- 
mentary 
grant. 
(| 1. Mr. Ellis 8. Guest - | Manchester =~ | Monday; 2. 
| . / Monday - 
| t. “a Tuesday ->}11. 
2-6. Dr. Edmund Robin- | Birmingham - 2 | Wednesday j 
son. | | Wednesday ; 2. 
Parochial L| Thursday ; 11. 
and other 7. Mr. N. E. Roberts - | Liverpool - - | Tuesday; 1. 
Vaccina- 8. Mr. E. L. Webb - | Pimlico - - | Thursday ; 10. 
tors not 9. Mr. J. Hawthorn - | Newcastle-on- Wednesday ; 3. 
salaried Tyne. 
from the 10. Mr. W. E. G. Pearse - | Westminster - Tuesday ; 10. 
Parlia- Y : _f | Tuesday; 2. 
oe 11-12. Mr. E. C. Greenwood Marylebone Wednesday; 10. 
grant,|| 13. Mr.J. Loane - - | Whitechapel - | Wednesday; 11. 
but con- | 14, Mr. Frederick Holmes- | Leeds -  ~- | Tuesday; 2.30. 
tributing 15. Dr. Edward Lynes - | Coventry - - | Tuesday ; 12. 
lymph at = _ {| Monday ; 2. 
on aeen 16-17. Dr. Hugh Thomson | Glasgow Mon.‘Thute 13: 
rate of || 18. Mr. J. F. Staines - | £ndell Street - | Tuesday; 10. 
payment. 19, Mr. W. Skinner - | Sheffield - - | Tuesday ; 3. 
20. Dr. A. C. Clarke - | Salford - - | Thursday; 2. 
21. Dr. G. A. Miskin - | Waterloo - - | Tuesday ; 2. 
22. Dr. J. B. Buist - - | Edinburgh - | Thursday ; 3. 


St. Thomas’s Hosp. 


| 
| 23. Dr. R. Cory = 
| Glasgow West - 


24. Mr. Wm. McLennan - | 


pf Dr. W. Husband - | Edinburgh 

Teachers © Mr. H. Lawrence - | Bristol - - 
Ne ga Mr. William A. Budd - | Exeter ~  - 
pagel Mr. V. A. Jaynes - | Horsleydown - 
supplying | Dr. A. N. Montgomery | Dublin - - 
FEES Gee on Rory ** « -| Cambridge - 





— 


Wednesday; 11.30. 
Monday; 1. 


Wednes., Sat.; 12. 
Wednesday; 10. 
Thursday ; 3. 
Wednesday ; 8. 
Tues., Fri.; 10. 
Friday ; 11. 
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I].-—ANIMAL VACCINE STATION. App. A, No. 3. 


The AnumaL Vacorne Station is at 95, Lame’s Conpurr STREET, Hoven 


where Dr. R. Cory and Mr. T. S. Storr attend for the Vaccination 
of Children on TuEspAys and THuRSDAYS, at 10.30 a.m. 


IlI.—Sourcres anp Amount oF LymMepH SUPPLY IN 1890. 


N.B.—The Stations named in ztalics are Educational Vaccination Stations 
authorised by the Local Government Board. 





Number of Vaccina- | Number of Charges of Lymph 























Hone icise? at supplied from the Stations 
rT mesnee tty clea respectively. 
Pereyno}. of | Vaccination Stations. ; 
Vaccinators. Re. a ae Charged Tubes 
oa ee, : arged Ivory | each estimate 
Primary. Meri Points. as equal to 10 
r Ivory Points. 
Vaccinators } 
salaried || 
Soe L! 1. Surrey Chapel 207 17 834. = 
Sain || 2. Tottenham Court 359 AL — 79 
rene, J Chapel. 
Total = 566 28 834 72 
( 1. Manchester - 1,168 —_ — 298 
2-6. Birmingham - 3,699 112 — 1,186 
, 7. Liverpool*  - aa ca — — 
Bee | |) Be Pimlico. =|... 297 29 = 23 
ee 9, Newcastle-on- 504 101 — 54 
Vaccina- Tyne. 
he ra 10. Westminster - 653 37 — 166 
a aes 11-12. Marylebone 891 135 rx 10 
ee © || 13. Whitechapel - | 2,009 5 8 386 
aie 14. Leeds + - 850 8 Aes Za 
vrant || 1d Coventry pe 241 il Lees 906 
: ' tee 16-17. Glasgow - 1,379 15 — 342 
ani ree 18. Endell Street - 206 3 — 12 
age || 19. Sheffield- — - gaa yi Ces = os 
eee 20. Salford - - 610 — = 2638 
ais nf 21. Waterloo soit 1540 4 = 1,487 
aes 22. Edinburgh - 388 10 = — 
pay : 23. St. Thomas's 269 2 — 3 
Hospital. 
L 24. Glasgow Westt 379 i — 7 
Total - | 16,427 472 — 5,143 
Grand Total - 16,993 500 834 pe 5,222 





* Mr. N. E. Roberts was appointed to this station 20th December 1890. 
t For eight months only. 
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hop Aare: II I.—Sovurces anp Amount oF LympH—continucd. | 


National Vaccine’ During the year, additional supplies (to the extent of 5,821 charged 
Hstablishmente tubes) were obtained from the following gentlemen :— 


Dr. W. H. Kempster, Battersea Kast. 
Mr. N. E. Roberts, Toxteth Park. 
Dr. T. N. Orchard, Pendleton. 
Dr. T. M. Johnson, Salford. 

Dr. J. W. Kay, St. George’s East. 
Mr. J. Bark, Kirkdale. 

Dr. R. S. Archer, Everton. 

Dr. F. Cadell, Edinburgh. 

Mr. A. Meeson, Toxteth Park. 
Mr. A. Blackmore, Manchester. 
Dr. R. F. Cook, Gateshead. 

Dr. G. A. Miskin, Kennington. 
Dr. J. Wills, Old Kent Road. 


IV.—Disrrisution or Human Lymen, i890. 


Number of applications : 


From Medical Practitioners in England and Wales - 5,447 
” ”? ” Scotland - - ~ DoT 

, the Army - - . - - - 46 

», the Navy and from the Emigration Department - 50 

», India and the Colonies - ~ -— =, 4 $29 

» Diplomatic and other Foreign Services - | CS 40 
Total ~ - 5,939 





Supplies sent out :— 
Charged ivory points - . - - 211 7E6 


» capillary tubes” - - - - 10,258 


V.—DIsTRIBUTION OF CALF-LympH, 1890. 


Number of applications - - : - - 3,283 
Supplies received :-— 

Charged ivory points’ - - > - » 14,128 

» capillary tubes - - - - = 129 


Supplies sent out :— 


Charged ivory points = - - - - 13,255 
» capillary tubes - - - “ 129 
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No. 4. App. A. No. 4. 


’ Report on the Oprrations of the ANIMAL VACCINE STATION at NRE aati 


Lamp’s Conpuir Srreer during the Year 1890-91; by Dr. Animal Vaccine 
al Station, 1890-91 ; 
UORY. by Dr. Cory. 

Durine the year Ist April 1890 to 31st March 1891, 289 calves 
were received at Lamb’s Conduit Street. All of them (males 212, 
females 68) were vaccinated for the purposes of the station. 

The aggregate weight on reception at Lamb’s Conduit Street of the 
280 calves, was, males 59,376 lbs., females 18,524 lbs. On dismissal 
from the station their weight was respectively 61,842 lbs. and 
19,170 lbs., so that during retention for vaccination purposes calves of 
both sexes gained considerably in weight, males by an average of 
11°63 lbs., females by an average of 9°5 Ibs. 

Of the above calves, 268 were vaccinated with lymph directly derived 
from other calves, and 12 were vaccinated with calf lymph which had 
been stored. As usual, vaccinations performed with stored lymph 
proved much less successful than the others, 594 insertions of stored 
lymph producing no more than 465 vesicles, whereas 15,699 insertions 
in 268 calf-to-calf operations produced 15,232 vesicles ; rates of inser- 
tion success respectively of 78°28 and 97-0 per cent. No material 
difference in the result of calf-to-calf vaccinations was observed, whether 
the lymph used was from calves vaccinated 96 or from calves vacci- 
nated 120 hours previously ; in both cases, 106 calves in the one 162 in 
the other, the rate of insertion success was practically 96°6 per cent. 

Primary Vaceinations.—During the year 1890-91, 7,220 persons 
received primary vaccination at the station, five separate insertions of 
lymph being made in each instance. Of these, 3,687 were males, 
3,533 females. All but 39 of the 7,220 primary vaccinations succeeded 
at the first attempt, and in one case only was a third attempt at vaccina- 
tion requisite. The amount of insertion success obtained by each of 
three several operators was as follows :— 

Of 661 persons primarily vaccinated by Mr. Stott, 4 failed to return 
for inspection. Of the remaining 657, 480 were on examination found 
to have taken in five places, 103 in four, 32 in three, 15 in two, 18 in 
one, and 9 were net successful on the first attempt; Mr. Stott’s in- 
sertion success-rate therefore was 89°98 per cent. 

Of 474 persons primarily vaccinated by Dr. C. T. Savory, acting for 
Mr. Stott or myself in the absence of one or other of us, 16 failed to 
return for inspection. Of the remaining 458, 430 were found to have 
taken in five places, 19 in four, 6 in three, 3 in one, Dr. Savory’s 
success-rate therefore was 98°1 per cent. 

Of 6,085 persons primarily vaccinated by myself, 66 who failed to 
return for inspection with other 10, all of whom were operated on for 
the cure of nevi, are not taken into account in these statistics. Of the 
remaining 6,009, 5,484 were found to have taken in five places, 292 in 
four, 120 in three, 53 in two, 30 in one, and 30 were not successful on 
the first trial, an insertion success-rate of 96:8 per cent. 

Re-vaccinations.—These during the year numbered 478. Mr. Stott 
performed 87, Dr. Savory 2, and I myself 389. Of my 389 cases, 
336 were successful in five places, 24 in four, 9 in three, 5 in two, 3 in 
one, and 1 was unsuccessful at first trial. Other 11 did not return for 
inspection. My insertion success-rate therefore in re-vaccination was 
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96°1. Mr. Stott’s success-rate among the 79 of ,his revaccinations that 
returned for inspection was 97°87, and Dr. Savory’s 100 per cent. 

Of the 7,698 persons vaccinated or re-vaccinated at the station, 44 
only returned thereto after “inspection” on account of some abnormal 
course of their vaccination. As in former years, the abnormality 
consisted in most cases of sore arm resulting from ignorant treatment 
of the vesicles or of the scabs. For the rest there were :—3 cases of 
transient eruption, 2 cases of axillary abscess (both following sore arm), 
and 38 cases of erysipelas (also complicating sore arms). No death 
occurred. 
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No. 5. Arp. A, No. 5. 


: On Isolatio: 
On the Sugsgct of IsoLATION HospirA. PROVISION in the KEIGHLEY Hospital Provin 


4 4 sion in the 
Union; by Dr. Barry. Keighley Union ; 


by Dr. Barry. 
In consequence of a communication made to the Local Government 


Board by the guardians of the Keighley Union, I received instructions 
on February 7th to attend a conference between the guardians and the 
local authorities of the several sanitary districts comprised within the 
Union, on the subject of isolation hospital provision. The confer- 
ence was held on Wednesday, February 12th, and, although nothing 
definite was then decided upon (the meeting being adjourned for a 
month to allow the delegates to discuss the matter), it may be useful 
for me to state the nature of the propcsals made by the guardians, and 
also to give some account of the circumstances of the districts, with 
notes as to their past history as regards the prevalence of infectious 
diseases, and suggestions as to the arrangements which, in my opinion, 
appear to be best caiculated to secure efficient isolation of such diseases. 

The nature of the proposals made by the Keighley guardians, and the 
reasons given by them for convening the conference will be gathered 
from their letter addressed to the Board on January 11th, 1890, in 
which the guardians say that ‘‘they have had under consideration the 
“‘ inadequate provision made within the Union for the treatment of 
“* cases of infectious disease. 

“There is not in the several districts comprised within the Union any 
public hospital or place for the reception of persons suffering from 
infectious disease other than the infectious ward of the workhouse 
infirmary. The population of the Union according to the Census of 
1881 was 61,121, and is now probably over 70,000. 

“It comprises the districts of the following sanitary authorities, 
namely :— 

‘‘ The Corporation of the Borough of Keighley ; 

“ The Bingley Improvement Commissioners ; 

“ The Bingley Township Local Board ; 

“ The Haworth Local Board ; 

“ The Oxenhope Local Board ; 

“The Oakworth Local Board ; 

“ The Keighley Union Rural Sanitary Authority. 

“ These districts include the whole of the Union, and do not extend 
beyond the Union. 

‘“‘ The guardians consider it desirable that all the Sanitary Authorities 
should combine and provide one hospital for the use of all their districts, 
which hospital should also receive all cases of infectious disease oc- 
curring amongst persons receiving relief, whether inside or outside the 





workhouse.” 
It is probable that the guardians were influenced in making this 


proposal by a resolution passed at the Poor Law Conference for the 
E 65260. C 
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Yorkshire district, held at Harrogate on November 14th, 1889, to the 
effect that it was the duty of Sanitary Authorities (as distinguished from 
Poor Law Authorities) to provide hospital accommodation for the isola- 
tion of all cases of infectious disease occurring within their respective 
districts. 


Before commenting on the proposal of the guardians I think it may be 
useful to refer briefly to the situation and topography, population, house 
accommodation, industries, and the amount and character of the prevalent 
infectious diseases of the district. 


Situation and Topography.—From an examination of the diagram 
map opposite, it will be seen that the Keighley Union is a compact 
district, bounded on the N.W. by the Skipton Union, on the N.E. by 
the Wharfedale Union, on the S.E. by portions of the North Bierley 
and Bradford Unions, on the S. by the Halifax Union, on the $.W. by 
the Todmorden Union, and on the W. by the Burnley Union (Lanca- 
shire). The river Aire passes through the northern part of the district, 
from W. to E., and is joined by the river Worth about a mile N.E. from 
the centre of the Borough of Keighley. The Worth takes its rise from 
numerous streams in the Oxenhope, Haworth, and Oakworth Sanitary 
Districts, and flows in a north-easterly direction through portions of the 
Oakworth, Bingley Township, and Keighley Urban Districts. 

The Union generally is very hilly, much of it to the south-west and 
north-east consisting of wild moorland, and considerable portions of all 
the districts, except Keighley and Bingley Urban, are comparatively 
sparsely populated. The chief centres of population are situate either in 
the Aire or the Worth valleys. 

The several sanitary districts comprised within the Union are very 
varied in shape and size. The Keighley Rural Sanitary District con- 
sists of three townships, of which two, Sutton and Steeton, are situate 
to the N.W. of the Union, on the south side of the Aire valley, whilst 
the third, Morton, separated from the last named by a portion of the 
Silsden Urban District, in another Union, is situate on the north side of 
the Aire valley. The Borough of Keighley is comprised within a 
circular area, the boundary being formed by a circle haying a radius of 
one mile from the parish church as a centre. This circle is broken into 
on the south side by a projecting portion of the Bingley Township 
Urban District. This Bingley Township Urban Sanitary District 
consists of the large parish of Bingley, with the exception of the central 
town of Bingley (and a small irregular area surrounding that town), 
which is under Improvement Commissioners as Sanitary Authority. 
The Oakworth Urban Sanitary District is a large semi-rural district, 
consisting of all that portion of the Keighley parish not comprised 
within the Borough of Keighley. Haworth and Oxenhope Urban 
Sanitary Districts are both very hilly, and are situate at the head of 
Worth valley. All the principal towns and villages are connected with 
Keighley by means of good roads, although these have in many instances 
steep gradients. From a further examination of the diagram map it 
will be seen that in all the districts to the S.W.,'S., and S.E. of the 
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Keighley Union the Sanitary Authorities have either made, or are in 
process of making, provision for the isolation of infectious diseases 
occurring in their respective districts. No such provision has been 
made in the case of the adjoining northerly districts. 


Population.—The total population in 1881 of the sanitary districts 
concerned was 61,121, having increased by 17°2 per cent. (from 52,141) 
during the preceding 10 years. If the same rate of increase has been 
maintained during the last nine years, the popnlation may now (1890) 
be estimated at about 70,000. The ratio of increase between 1871 and 
1881 was, however, very unequal in the different districts. It was 
most marked in the Haworth Urban, 32°4 per cent.; Bingley Urban, 
30°2 per cent.; and Keighley Urban, 27°7 per cent. On the other 
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hand, in the Oxenhope Urban, the ratio of increase was but 4°9 per — 


cent.; in the Bingley Township Urban, 4°4 per cent.; and in the 
Oakworth Urban, 1°38 per cent.; whilst in the Keighley Rural Sanitary 
District there was an actual decrease of 1°8 per cent. 


House Accommodation.—A_ considerable proportion of the houses 
throughout the whole district are, in accordance with a custom which 
prevails in this part of Yorkshire, built back-to-back, and this is 
especially the case in the Keighley and Bingley Urban Districts. With 
regard to certain portions of other districts, | am able to give some 
exact information as to the house accommodation, from reports made 
by the respective Medical Officers of Health, after house-to-house 
surveys. 

In the Keighley Rural Sanitary District special reports were made in 
1879 with respect to the township of Morton and Sutton. In Morton 
it was found that of a total of 458 houses, having a population of 
2,151, 38 were back-to-back and 320 were unprovided with back 
doors; that 166 houses, with 675 inmates, possessed each one bedroom 
only, and 18 houses, having 48 inmates, had each one room enly for all 
purposes. 

In Sutton, of a total number of 384 houses, having a population of 
1,600, 80 were back-to-back, and 120 were unfurnished with back 
doors, whilst 116 houses, having 864 inmates, possessed each one bed- 
room only. 

With regard to the Oakworth Urban Sanitary District, a special 
survey of the villages of High and Low Utley was made in 1884, and 
a summary of the results obtained is contained in the Annual Report 
of the Medical Officer of Health for that year. From this it appears 
that of a total number of 120 houses, with a population of 432 persons, 
comprised within this portion of the Oakworth District, 49 were back- 
to-back, 29 (with 97 inmates) had each only one bedroom, whilst four 
houses had each only one room for all purposes. 

With regard to the Bingley Township Urban Sanitary District, a 
special survey of the Hainworth Ward, or Worth valley portion of the 
district, was made in 1885, and a summary of the results: obtained is 
contained in the Annual Report of the Medical Officer of Health for 
that year. From this it appears thet of a total of 779 inlabited houses, 
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with a population of 4,314 persons, contained within the ‘district, 
233 houses, with 838 inmates, possessed each one bedroom only, whilst 
21 houses, with 41 inmates, had eack one room only for all purposes. 


A special survey of the Haworth Urban Sanitary District was made 
in 1886-87, and from the special report made by the Medical Officer 
of Health it would. appear that of a total number of 936 houses having 
a population of 4,153, no less than 231 were back-to-back, -54 were 
cellar dwellings without means for through ventilation, 60 houses 
although not back-to-back were of the “salt box” pattern, and were 
also unprovided with means for through ventilation, and 157 houses 
were unfurnished with back doors; 278 houses, having 961 inmates, 
each possessed only one bedroom, and 42 houses with 78 inmates had 
each one-room only for all purposes. 

There is no reason to believe that any considerable proportion of the 
house accommodation in those districts and portions of districts not 
specially reported upon is of a better class than that referred to above, 
and the impossibility therefore of effectually dealing with outbreaks of 
infectious disease in such districts, in the absence of isolation hospital 
provision, becomes sufficiently evident. 

Apart from the question of house accommodation, ‘the habits of the 
people in this Union, as in other and neighbouring districts upon which 
I have previously reported, are such as to afford exceptional facilities 
for the spread of infectious disease when once introduced into a district. 


Industries. —W oo] spinning (Bradford trade) is the staple industry 
of the district, and mills for this purpose are found in nearly all the 
towns and larger villages. In the Keighley Urban Sanitary District a 
considerable number of the inhabitants are employed in machine-making 
—more especially washing and wringing machines. Large paper-mills 
exist in the Oakworth Urban District. Jn all the districts. with the 
exception of the Keighley and Bingley Urban Sanitary Districts, many 
persons are engaged in agriculture. A large proportion of the hands 
employed in the woollen and paper-mills are women and girls. 


Mortality and Prevalence of Infectious Disease-—In Table I.* the 
number of deaths from (a) all causes; (6) small-pox; (c) scarlatina ; 
(d) diphtheria and croup; and (e) “fever,” for each separate district 
(with the exception of the Bingley Urban Sanitary District) for the 
last 10 years, is given, together with extracts from the reports of the 
Medical Officers of Health as to the prevalence of infectious diseases 
for the same years. No information is given with regard to the Bingley 
Urban Sanitary District, as the Medical Officer of Health, who was 
appointed in 1874, is not under the Board’s Order, soe consequently no 
reports have been furnished to the Board. 

In the last of the statistical columns is also shown the number of 
non-pauper cases removed to the “infectious wards” of the Keighley 
Workhouse during successive years from each of the districts. 

a * * * * 





.““ Not here reproduced. 
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An examination of the figures in the table, together with the 
extracts from the Medical Officers of Health’s Reports, will at once 
show that scarlatina has prevailed in a more or less epidemic form from 
time to time during tke period of iO years, 1879-88, in each of the 
districts, and that in some of the districts this disease has been present 
almost year by year; that non-spasmodic croup (which without doubt 
is frequently synonymous with diphtheria) has caused a consideraple 
number of deaths in the Keighiey and Oakworth Urban and Keighley 
Rural Districts: that in the larger urban districts deaths from enteric 
fever have been registered yearly, whilst in the smaller districts out- 
breaks of the same disease have occurred from time to time; and that, 
although only four deaths are recorded as due to small-pox, this disease 
has been introduced into the district on several occasions. Small-pox 
appears to have been the only disease for which habitual use has been 
made of the ‘‘ infectious wards” of the Keighley Workhouse. It must 
be remembered in this connexion that the inhabitants of Keighley and 
the neighbouring districts, from their opposition to vaccination, have to 
rely upon prompt isolation to prevent the spread of small-pox. From 
the small number of cases of other diseases actually removed to the 
workhouse hospital, it will be seen that there has been no systematic 
endeavour made to check the spread of other infectious disease in any 
one of the seven districts by means of isolation. 


The necessity for isolation provision, as will be seen from the extracts 
given in the table, has been referred to over and over again by the 
Medical Officers of Health for all the districts of which we have any 
records. In 1879 the Medical Officer of Health for the Keighley Rural 
Sanitary District pointed out how little could be done to limit the 
spread of infectious disease in the absence of standing means for 
isolation; and the provision of a hospital in that district has been 
repeatedly urged. 

In the Oakworth, Oxenhope, and Haworth Urban Districts the 
necessity for hospital provision has been pointed out in recent annual 
reports, and the combination of these with adjoining districts for hospital 
purposes has been suggested. 

In the Keighley Urban District the necessity for hospital provision 
was specially noticed in the annual report of the Medical Officer of 
Health for 1883, and in each year since 1885 isolation provision has not 
only been recommended by the Medical Officer of Health, but its 
necessity has also been urged by the Sanitary Committee of the 
Corporation. 

In the Bingley Township Urban District the necessity for special 
provision has been pointed out each year since 1884, and a combinatior 
of all the sanitary authorities in the Union has been suggested by the 
Medical Officer of Health. 


Present means available in the District for dealing with Infectious 
Disease.—As stated in the letter of the Keighley Guardians, already 


App, A. No. 5. 


On Isolation 
Hospital Provi- 
sion in the 
Keighley Union ; 
by Dr. Barry. 





38 


App. A. No.5. quoted, the only standing means for isolation existing in the Union 


On Isolation 
Hospital Provi- 
sion in the 


by 


Keigh 
23 


ey Union; 
Barry. 


consist of the “infectious wards” in connexion with the Keighley 
Workhouse, and although the Guardians have from time to time under- 
taken the treatment of the non-pauper cases of infectious disease sent 
to them by neighbouring Sanitary Authorities, they have, I understand, 
no legal right to do so, and in the case of a serious outbreak of infectious 
disease in the workhouse, even this resource would fail. But, apart 
from this, there are grave objections to this use by Sanitary Authorities 
of premises connected with the relief of the poor. There is naturally 
great reluctance on the part of persons who are not paupers to being 
“sent to the workhouse,” as they consider it, and consequently an 
absolute refusal to go to hospital is frequently met with ; whereas, if a 
proper hospital, under the control of the Sanitary Authorities, were 
available, ‘this difficulty would not exist, and there would be corre- 
sponding better chance of securing that efficient isolation which is 
indispensable for dealing with outbreaks of infectious disease. 


I may here note that the Keighley Town Council have recently 
secured a site for hospital purposes, but have as yet taken no further 
steps. 

There are no standing means for the efficient disinfection of clothing, 
bedding, &c., in existence in any of the seven districts. 


The Infectious Disease (Notification) Act, 1889, has been adopted 
in the Keighley, Bingley, Oakworth, and Haworth Urban, and in the 
Keighley Rural Sanitary Districts, but it is evident that information as 
to sickness can only be serviceable in a ‘limited class of cases, unless 
provision be made at the same time of adequate means of isolation for 
the infected sick; the more especially in a district where the nature of 
the house accommodation is such as has been described in the earlier 
part of this memorandum. 


Proposed combination of the Districts for Hospital Purposes—The 
proposal of the Keighley Guardians that all the Sanitary Authorities in 
the Union should unite for the purpose of providing hospital accommoda- 
tion for persons suffering from infectious disease is, as I have already 
stated, a proposal that has been made on more than one occasion by 
the local health officers, and after a full consideration of all the cireum- 
stances of the districts concerned, I fully concur as to the desirability 


of such a combination, and consider that by this means the greatest 


efficiency will be obtained by the least relative expenditure. 


In this esse all the districts concerned have similar interests; an 
isolation hospital provided at, or near to, the town of Keighley would 
be readily accessible as regards all the chief centres of population in 
the district ; and the population to be served is large enough to ensure 
the hospital being kept in constant use, and consequently always in a 
state of preparedness for an emergency. 

In the following Table II., the area, population in 1881, and present 
rateable value of the several sanitary districts are given. 
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Taste II. Ogee 
Showing Area, Popunation, and RATEABLE VALUE, of the several TLOSuiee Ee TOVi- 

Sanitary Districts in the Keighley Union. eat sees 

Sanitary District. yan Be akc “vate 
) £ 

Keighley Rural ~ - - 8,187 5,416 21,814 
Keighley Urban - - - 1,742 25,247 83,526 
Bingley Urban . ‘s < G09 8,972 29,723 
Bingley Townshiv Urban - - 9,407 9,465 32,179 
Haworth Urban = ia - 360 3,816 9,760 
Oakworth Urban - - 11,905 5,762 19,867 
Oxenhope Urban - - - 4,259 2,443 10,398 
Totals - 2 s EL 36,769 61,121 207,267 








I assume that in the event of the several Boards agreeing to unite for 
hospital purposes, a Joint Board would have to be formed under 
section 279 of the Public Health Act, 1875. In view of the different 
ratios that prevail between the rateable values and population in the 
different districts it would probably be found advisable that the cost of 
buildings, establishment, &c., should be paid out of a common fund 
contributed by the constituent districts in proportion to their population, 
on a scheme similar to that in force in the Joint Hospital Districts 
recently formed in the neighbouring Union of North Bierley. 


Amount of Accommodation required.—F rom a consideration of the 
nature of the house accommodation throughout the district, of the habits 
of the people, of the great facilities for intercommunication which exist 
between the districts comprised within the Keighley Union and the 
populous towns of Leeds, Bradford, and Halifax, as well as of the 
previous history of the districts with respect to the prevalence of and 
mortality from infectious disease, [ am of opinion that the bed accommoda- 
tion required for efficient isolation is one bed per 1,000 of the population. 
Taking the population at the estimate already given, namely, 70,000, 
this would give 70 beds as the total accommodation required. As, 
however, systematic isolation has never yet been attempted in the 
district, and as it will probably take the inhabitants a considerable time 
to get used to, and to appreciate the benefits of isolation, I have no 
doubt that a less number than 70 beds would be found sufficient in the 
first instance. Probably the provision of one ten-bedded isolation ward 
block, constructed on the lines indicated in Plan D of the Official 
Memorandum of the Local Government Board, and in which two 
diseases in both sexes might be simultaneously treated, and also a pair 
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of ordinary ward blocks, each containing twelve beds, for the treat- 
ment of one disease in both sexes; together with the requisite 
administrative buildings ; would at first answer the requirements of the 
districts, 

An efficient apparatus for the disinfection of bedding, clothing, &c., 
should be provided in connexion with the hospital. 

At the conference a suggestion was made that if a Joint Board were 
formed, it might be found advisable for them to acquire the present 
Workhouse Infirmary and “infectious wards” which are situated in 
Fell Lane, at a considerable distance from the workhouse proper. The 
position of the site would, no doubt, be suited for the proposed purpose, 
but the present buildings, which are two long, two-stcried parallel blocks, 
with the administration in the centre, would require very extensive 
alterations to render them fitted for isolation hospital purposes, so that 
it would probably be found cheaper to erect new buildings altogether, 
even if the transfer of the establishment from the Poor Law to the 
Sanitary Authorities could be effected. 

From what has been said in the body of this memorandum as to the 
circumstances of the district, the necessity for isolation hospital provi- 
sion for the use of the sanitary districts in the Keighley Union will 
have become evident, as also the fact that it is essential for the public 
health of the district that steps should be taken to secure such provision 
for the various coustituent places with the least possible delay. 
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Apstract of Mepicat Inseecrions and [NQuIRIES made in 1890 with Apr. A. No. 6. 
regard to the IncrpeNcE of Disease on particular places, and to abstract of Medi 
QUESTIONS concerning LocaL SANITARY ADMINISTRATION. cal Inspections 


and Inquiries 
in 1890 





1, Atvastron (Derbyshire) ; population (1881), 1,506; Dr. Parsons. 
Sanitary Authority: Alvaston and Boulton Local Board (U.).* 
Grounds of Inquiry: Enteric fever and diphtheria.—Registrar- 

General’s Returns. 

Chief Facts reported by Inspector: An outbreak in summer 
of enteric fever limited to Bennett Street, New Town, conti- 
guous to Derby, but invading a large proportion of the 
occupied houses in this street. Sewer and drains here, at date of 
outbreak, ill-constructed and choked with sediment for want of 
means of flushing. Water supply, from a number of shallow 
wells, contaminated by leakage from drains, and, during time 
of flood, by foecal matter washed out of the privy cesspits. 

A succession of cases of diphtheria later on in different 
parts of district. This disease apparently propagated by 
personal communication, especially among children attending 
the Alvaston National School. Grave sanitary defects at this 
school. 


2. BARNSTAPLE RuraL Sanirary DIstRIctT ane OH 3 population, 
(1881), 12,158 ; Dr. R. Bruce Low. 


Sanitary Authority : Barnstaple R.* 


Ground of Inquiry: Mortality from diphtheria.—Registrar- 
General’s Returns, and Report of Medical Officer of Health. 


Chief Facts reported by Inspector: More or less prevalence of 
diphtheria in various parts of district for last six years. 
Increased fatality of the disease in 1889, associated with 
widespread occurrence of cases of so-called mumps. Diffusion 
of contagion by means of communications of sick and healthy, 
chiefly through mild or unrecognised cases. The diphtheria 
not specially incident on populous places where sanitary 
conditions were far from prefect; isolated farmhouses often 
attacked. 

Some villages not provided with sufficient water supply. 
Sewerage incomplete or wanting. Byelaws in force for 
regulating removal of refuse and emptying of privies and 
cesspools, but not sufficiently enforced by the Sanitary 
Authority. 





* Throughout this abstract “ R.” denotes “ Rural Sanitary Authority,” and “ U.,” 
“ Urban Sanitary Authority.” 
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Arp. A. No. 6. 
ie: 3. Barrowsy (Lincolnshire) ; population (1881), 807 5 ; Dr. Parsons. 
Abstract of Medi- 
cal Inspections Sanitary Authority : Grantham R. 
and Inquiries 
in 1890. 


Ground of Inquiry: Local complaint as to water supply, and 
request for inspection. 


Chief Facts reported by Inspector: The water supply of the | 
village derived from a number of wells. of depths under — 
30 ft., sunk in the marlstone (Middle Lias), many of them 
exposed to contamination from cesspit privies, pigstyes, farm- — 
yards, surface water, &c. The water of most samples from 
time to time analysed, found to be polluted. Repeated out- — 
breaks of enteric fever. Action of the Sanitary Authority 
in the matter of water supply very inadequate; confined to — 
requiring the cleaning out of wells found to be polluted. (See 
p. 129 of present volume. )* 


4, BerKHAMPSTEAD (Herts); population (estimated), 5,500; Dr. 
Blaxall. . 


Sanitary Authority : Berkhampstead R. 
Ground of Inquiry: Diphtheria.—Local information. 


Chief Facts reported by Inspector : Appearance of sore throat 
amongst the boys at a grammar school in September 1889, 
not long subsequent to reassembly of the school after the 
summer holidays. In October sore throat in one of the day-— 
scholars, followed by typical diphtheria in his family. In 
December throat illness of an ill-defined character having been 
meanwhile present at the grammar school, occurrence among — 
the boys of multiple cases of typical diphtheria of a virulent type 
leading to breaking up of the school on December 14th. This 
diphtheria limited to families connected with the school. — 
Sanitary condition of the schoolhouse good; that of the two 
school boarding-houses and the home of the day scholar first 
attacked less satisfactory. 

Sewerage and drainage of the town very defective. Method — 
of sewage disposal faulty. (See p. 79 of present volume.) , 


5. Brinkworta (Wilts); population (estimated), 1,150; Dr. 
KR. Bruce Low. 


Sanitary Authority : Malmesbury R. 


Ground of Inquiry: Diphtheria prevalence. — Reports of © 
Medical Officer of Health and local representations. 


Chief Facts reported by Inspector: Continued prevalence in ~ 
Brinkworth of sore throat during last three years. Recent © 
increase of severity of cases culminating in epidemic diphtheria. © 
This epidemic widespread, but not of fatal type. Diffusion — 
of the disease by means of school attendance. School not — 
closed at first owing to dispute as to nature of ee current — 
malady. oid 


a * Report reprinted as App. A. No. 14 of present volume. 
{ Report reprinted as App. A. No. 9 of present volume. 
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Water supply bad ; taken from pits dug in clay which APP. A. No.6. 
collect impurities washed from yards and from cultivated land. Apstract of Medi- 
Nuisances from privy-pits and from pig-keeping. The Infec- ood Laweenas: 


tious Disease (Notification) Act of 1889 adopted, but no provi- in 1890. 
sion made for proper isolation and disinfection. 


6. Catver (Derbyshire) ; population (1890), 386; Dr. R. Bruce 


Low. 
Sanitary Authority : Bakewell R. - 


Ground of Inquiry: Choleraic diarrhoea.—Report of Medical 
Officer of Health. 


Chief Facts reported by Inspector: Outbreak of choleraic 
diarrhoea (with jaundice) in an outlying portion of Calver 
village during April; 51 persons attacked in four weeks. 
Diarrhoea known to have occurred early in the year in other 
villages of district, but in a mild form. 

First case became ili after visiting a relation some miles off, 
who was suffering from the malady. Within six days of 
attack of this first case in Calver, all the members of his 
household were similarly attacked, and also two families getting 
milk from this invaded household. The chief group of cases 
occurred ina row of 12 houses against the north gable of which 
was built a large uncovered deep midden, having connected 
with it six privies, and into which bowel discharges from the 
patients had been thrown. ‘The slop drain at the back of the 
houses was choked up. The water supply was obtained from 
a disused lead mine at an inconvenient distance from the 
houses. 


7. Eastnegwotp Rurat Sanirary Disrricr (Yorks, N.R.); popu- 
lation (1881), 9,533 ; Dr. Barry. 


Sanitary Authority: Hasingwold R. 


Ground of Ingqury: High panies from  diphtheria,— 
Registrar-General’s Returns. 


Chief Facts reported by Inspector: High death-rate from 
diphtheria in the district, but owing to absence of information 
with respect to non-fatal throat sickness, no definite conclusion 
arrived at as to origin. District comprises several scattered 
villages; agriculture and brick-making the almost exclusive 
industries. General neglect of Sanitary ; Authority to carry out 
their duties under the Public Health Acts. No isolation 
hospital provision, and no efficient steps taken to prevent the 
spread of disease. No proper provision of sewerage : villages, 
as a rule, dependent upon old rubble highway drains for 
removal of sewage, usually to the nearest water-course. Ex- 
crement disposed of in midden privies of defective construction. 
No system of scavenging. Water supplies, obtained from wells 
sunk in the Drift, or Lias shales, frequently exposed to dangerous 
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pollution ; in some places scanty in quantity and situate at an 
unreasonable distance from dwellings. A large proportion of 
cottages insufficiently ventilated and damp. Many old houses, 
some “quite unfit for habitation. No urban powers. Dairies 
and cowsheds not inspected. 
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8. Hastines (St. Mary 1n THE CasTiLe Sus-Disrricr) ; (Sussex) ; 
population (1881), 35,669; Mr. Spear. 


Sanitary Authorities: Hastings R. and Hastings U. 
Ground of Inqury : Diphtheria.—Registrar-General’s Returns. 


a Facts reported by Inspector: Diphtheria prevalence, 
most fatal during the second quarter, in and about Silverhill, — 
a suburb of Hastings situated in the Rural District. The | 
disease mainly affecting children in attendance at particular — 
elementary schools. Sanitary state of Silverhill not satisfactory. — 
Construction of dwellings not under regulation; drains 
defective and wanting ventilation; closets unsupplied with 
water; public water service intermittent. 


9, NeatH Rurau Sanirary Districr (First Divisien) ; (Glamorgan) ; 
population (estimated), 13,300 ; Mr. Spear. 


Sanitary Authority: Neath R. : 
. 


Ground of Inquiry : Scarlatina. —-Report of Medical Officer of 
Health. 
Chief Facts reported by Inspector: Sustained prevalence of 


scarlatina ; at first mild, afterwards very severe and fatal, Of 
181 attacks and 31 deaths occurring in this Division in the 
first 94 months of 1890, no less than $1] and 21 respectively in — 
the village of Coedfrane having a population of 4,400 only. — 
Sanitary administration of Division lax and inefficient. Cer- 
tificates received under Notification Act simply filed ; invaded — 
houses not visited by Medical Officer of Health until deaths 
occurred in them; disinfection only occasionally practised. 
No proper measures for limiting spread of infection through 
schools. (See p. 91 of present volume.)* 


10. NorrHor Hat (Flintshire); population (estimated), 400-500; 
Mr. Spear. 


Sanitary Authority : Holywell R. 


Ground of Inquiry: Enteric fever.—Report of Medical Officer — 
of Health. 


Chief Facts reported by Inspector : Tiocalised outbreak of enteric 
fever in a small colliery hamlet under circumstances excep- 
tionally favourable to spread of disease of this class. Every 
sort of unwholesome condition present, including overcrowding 
of small badly ventilated cottages and, as well, entire absence 
of any sort of care by the Sanitary Authority for treatment of 


* Report reprinted as App. A. No. 11 of present volume. 
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the sick persons. This left to charity, which provided a Arp. A. No. 6. 


trained nurse who did what she could in the overcrowded Abstract of Medi- 


dwellings of the sick. (See p. 133 of present volume.)* er gat hy 


in 1890. 


11. Oakey, Bromr, Scoin, BressiIncHAM, KENTON, GREAT HORKES- 
LEY, ALTHORNE, WILLINGHAM, Horpeaca, and Gev vey HILL 
(Suffolk, Norfolk, Essex, and Lines.) ; Dr. R. Bruce Low. 


Sanitary Authorities: Depwade, Gainsborough, Hartismere, 
Holbeach, Lexden and Winstree, Maldon, Oundle, and Plomes- 
gate R., and Holbeach U. 


Ground of Inquiry: Cerebro-spinal meningitis.—Local infor- 
mation and Reports of Medical Officers of Health. 


Chief Facts reported by Inspector: Oakley and Brome.— 
During month of July, 14 cases with one death were noted. 
All cases were children under 12 years. Multiple cases occurred 
in four families. Origin of outbreak obscure. No evidence 
of diffusion of the disease by the usual ways in which infec- 
tious diseases are known to spread. No connexion traced with 
sanitary defects, ner with improper food. 


Scole and Bressingham.—Five cases of cerebro-spinal fever 
noted during August and early part of September just after 
the outbreak at Oakley and Brome. No definite connexion 
traced between the two outbreaks, though inter-communica- 
tion is abundant between the two localities, which are only 
divided by the River Waveney. Two of the cases at first 
diagnosed as sunstroke, but afterwards regarded as having 
been examples of cerebro-spinal fever. Other cases probably 
occurred but were unrecognised. No satisfactory evidence 
found to explain mode of origin or spread of the disease. 


Other parishes (see above list).—Scattered cases of cerebro- 
spinal meningitis met with during second half of 1890. Some 
fatal, others non-fatal. No apparent connexion between the 
eases traced. Mild attacks probably escaped observation or 
were classed as sunstroke or the like. (See p. 117 of present 
volume.) T 


12. Pempprton (Lancs.) ; population (1889), 17,000; Mr. Spear. 
Sanitary Authority : Pemberton U. 


Ground of Inquiry: Outbreak of enteric fever—Report of 
Medical Officer of Health. 


Chief Facts reported by Inspector : A smart epidemic of enteric 
fever almost confined to the village of Lamberhead Green 
(in the Pemberton and Orrell Sanitary Districts), affecting 
the youthful population (4-16) of both sexes, and practically 
limited to the first fortnight of August. The village under 
two separate systems of sewers, each of which embraced 
districts not affected by the epidemic. Water supply in use, 
distributed over a much wider area. Method of excrement 
disposal (by privy-middens) objectionable, but not serving to 
account for the sudden and widespread fever outbreak ; 





* Report reprinted as App. A. No. 15 of present volume. 
+ Report reprinted as App. A. No. 13 of present volume. 
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App. A. No. 6. neither school attendance nor milk supply implicated. On 
Abstract of Medi- July 22nd, at the village fair, most, if not all, of the early 
eal Inspections , 2 ‘ ey 7 : A CG 3 

and Taqtiiied suflerers drank ginger beer, and ate “pease pudding, that 
in 1890. had been made in a room where a child was actually 


suffering from enteric fever. 


13. Pemproxe Rurat Sanitary DIstTRICT (Pembrokeshire) ; popula- 
tion (1881), 11,441; Mr. Spear. 


Sanitary Authority: Pembroke RK. 


Ground of Inquiry: Further information desired by the Board 
as to action of the Authority in regard of unwholesome condi- 
tions in the District reported in 1880 and 1885 by Inspectors 
of the Medical Department; also particulars as to local cir- 

cumstances of Llanstadwell with reference to byelaws proposed 
for that contributory place. 


Chief Facts reported by Inspector: The Authority, itself lax 
and inactive, inadequately informed and advised by its 
officers as to the pressing needs of its district. As regards 
Llanstadwell, need for the Sanitary Authority itself under- 
taking systematic cleansing of privies and ashpits, and need 
especially for building byelaws. (See p. 151 of present 
volume.)* . 


14, Rawpon (Yorks., W.R.) ; population (1881), 3,047; Dr. Barry. 
Sanitary Authority: Rawdon U. 


Grounds of Inquiry: Local complaints and need for fuller 
information concerning sanitary condition of the District. 


Chief Facts reported by Inspector : Sanitary administration most 
inefficient— practically non-existent. During eleven years one 
sewer constructed with a view to silencing a particular com- 
plainant. Greater portion of district either unsewered, or 
highway drains made use of for conveying sewage directly into 
streams. House drainage very defective. Water supply pro- 
vided by private enterprise fairly satisfactory. EZxcrement 
disposed of in faultily constructed midden-privies, which are a 
source of considerable nuisance. Scavenging left to occupiers 
and neglected. Streets other than main roads unmade and 
undedicated. Erection of new houses on back-to-back plan 
allowed, notwithstanding the fact that building byelaws 
based on the Board’s model series are nominally in force in 
the district. Byelaws not enforced in other respects. Cow- 
sheds badly kept. No isolation hospital or disinfecting 
apparatus. Infectious Disease (Notification) Act of 1889 not 
adopted. High death-rate from enteri¢ fever. (See p. 141 of 
present volume.)T 


15. Runcorn (Lancashire) ; population (estimated), 18,000; Mr. Spear. 
Sanitary Authority: Runcorn U. 


Ground of Inquiry: ‘ Fever”’. prevalence.—Registrar-General’s 
Returns. 





* Report reprinted as App. A. No. 18 of present volume. 
+ Report reprinted as App. A. No. 17 of present volume. — 
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Chief Facts reported by Inspector: Enteric fever epidemic in 
1884, 1887, and 1889. In the recent outbreak spread of the 
fever associated (as formerly) with excremental contamination 
of the air by large, deep, ill-placed midden-privies believed to 
have received bowel discharges of antecedent cases of the 
disease. Midden-privies in process of modification, but new 
pattern not satisfactory. ‘Trough waterclosets adopted for a 
limited area only. Emptying of middens done under con- 
tract ; work irregularly performed, often not until midden 
has been complained of by householder or by Inspector of 
Nuisances. 


16. Scotrer (1,070); Scorron (260); and Messinauam (1,132) ; 
(Lincolushire) ; Dr. Parsons. 


Sanitary Authorities: Gainsborough and Glanford Brigg R. 


Ground of Inquiry : Epidemic of pneumonia.—Local informa- 
tion and request for investigation. 


Chief Facts reported by Inspector: A series of cases marked 
by the symptoms and physical signs of pneumonia, but 
accompanied by vomiting and in some cases by diarrhoea, 
The malady very fatal, especially among old people, death 
resulting in 60 per cent. of the cases. The sputa of some of 
the cases administered to mice killed these animals, and in 
their bodies the Middlesbrough pneumonia bacillus was found. 
Concurrently with the pneumonia cases there was a general 
prevalence, especially among school children, of vomiting and 
diarrhea. Pneumonia attacks in Scotter especially numerous 
along the course of a particular sewer. Evidence also of the 
spread of the disease by infection. 

Sewers and house drains in Scotter and Scotton defective 
and untrapped, unprovided with ventilation or means of 
flushing. Water supply exposed to risk of contamination. 
(See p. 95 of present volume.)* 


17. Scutcoatrs Rurat Sanitary Disrricr (Yorks., E.R.); popula- 
tion (1881), 8,670; Dr. Barry. 


Sanitary Authority : Sculcoates R. 


Ground of Inquiry: Enteric fever.—Reports of Medical Officer 
of Health and local complaint. 


Chief Facts reported by Inspector: Enteric fever epidemic, 
in the villages of Sutton, Hessle, North Ferriby, and West 
Ella, associated with specific pollution of wells, whence water 
supply obtained. 


District inspected in 1877 by Dr. Blaxall on account of 
diphtheria prevalence, and in 1881 by Dr. Airy on account 
of scarlet fever prevalence. 


Water supply chiefly obtained from wells, in many instances 
liable to dangerous contamination. Portions only of district 
supplied from Hull Corporation Waterworks. Excrement 





* Report reprinted as App, A. No. 12 of present volume. | 
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Scavenging, carried out periodically by contractors under 
Sanitary Authority, efficiently performed. Sewerage as a 

rule of a makeshift character; highway drains frequently 
utilized for the purpose, and the sewage discharged into the 
nearest watercourse. Sewers generally unprovided with proper 
means of ventilation or of flushing. House drains very 
defective. Many houses damp from want of proper surface 
drainage and from absence of eavespouts. Supervision of 
construction of new buildings, drains, &c., very lax. Com- 
pulsory notification of infectious diseases in force, but no 
isolation hospital or proper means of disinfection provided. 


: . ° . : 
disposed of in small middens constructed on Hull. system. _ 


18. Starnes Rurat Sanitary Distrricr (Middlesex); population 
(estimated), 21,400; Dr. Blaxall. 


Sanitary Authority: Staines R. 


Ground of Inquiry: Need for information respecting the 
sanitary administration and condition of the district. 


Chief Facts reported by Inspector: Almost total absence of 
proper sewerage and drainage; cesspit privies in general use ; 
excremental and slop nuisances prevalent throughout the 
district ; water supplies exposed to dangerous pollution. The 
subsoil water of the district passing into’ and out of privy 
pits and cesspools before gaining entry to the Thames in the 
vicinity of (aud above) the intakes of certain water companies 
supplying large areas of the metropolis. Gross sanitary evils 
of the older parts of the district perpetuated in new dwellings 
and their precincts. 

No byelaws in force for the regulation of the construction of 
new dwellings, keeping of slaughter-houses, pigs, &c. Ineffi- 
cient inspection of cow-sheds, dairies, and milkshops. 


a Se ae 


Refusal of the Authority to complete the erection of an iso- 
Jation hospital, which they, together with the Urban Authority 
of Staines, had commenced to build, and for which a loan had 
been sanctioned by the Local Government Board. Urgent need 
of hospital accommodation for cases of infectious disease, shown 
by the continued presence of such disease in the district, often 
in an epidemic form. The Authority incurring useless ex- 
penditure (so far as stopping the spread of disease is con- 
cerned) in providing nurses, food, &c., for infected sick in 
their cottages. (See p. 51 of present volume.)* 


19, STaLyBRIDGE (Cheshire); population (estimated), 28,000; Mr. 
Spear. 


Sanitary Authority : Stalybridge U. 


Ground of Inquiry: Mortality from diphtheria and “ croup.” 
—Report of Medical Officer of Health. 


Chief Facts reported by Inspector: High mortality from 
diphtheria and “croup.” Long continued high general and— 


* Report reprinted as App. A. No. 7 of present volume. 
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infant mortality. Endemic prevalence of enteric fever. APP. A. No.6. 
Many cases of so-called croup, undoubtedly diphtheritic ; and snstract of Medi- 
continued, though not large, prevalence of this disease. oe Lee 
Evidence as to a common source of infection and as_ to in 1890, 
spread of tie malady from person to person negative in 

character. <A large proportion of the cases in houses exposed 

to the invasion of sewer air. Sanitary condition of the town 
unsatisfactory as regards sewerage, drainage, house accommoda- 

tion, and method of excrement and refuse disposal. Lodging 

houses, slaughter-louses, and dairies ill-regulated. Sanitary 

department in need of organization. Ineffective dealing with 

spreading disease. (See p. 85 of present velume.)* 


20. Trxs Vattry (Yorks. N.R., and Durham); population (1881), 
upwards of 400,000; Dr. Barry. 


Sanitary Authorities : Barnard Castle, Darlington, Eston, Kirk- 
leatham, Middlesbrough, Normanby, Ormesby, South Stockton, 
Stockton-on-Tees U., Darlington, Stckesley, Stockton, and 
Teesdale R. 


Ground of Inquiry : Enteric fever—Local information. 


Chief Facts reported by Inspector: Extensive epidemic of 
enteric fever occurring suddenly and simultaneously in certain 
towns and villages situate in the valley of the River Tees. 
The only sanitary circumstance common to the invaded 
districts, water supply procured, through different waterworks, 
from practically one and the. same point in the River Tees. 
Numerous sources of dangerous pollution of the Tees water 
observed above the intakes of these water works. The amount 
of pollution in the water immediately before the appearance 
of the epidemic had been increased to an exceptional extent in 
consequence of a heavy flood. (See p. 63 of present volume.) Tt 


21, Tuxprinc Rurat Sanrrary Disrricr (Essex) ; population (1881), 
24,163; Mr. Spear. 


Sanitary Authority: Tendring R. 


Ground of Inquiry : Diphtheria at Lawford and other places in 
the neighbourhood of Manningtree ; local complaint. 


Chief Facts reported by Inspector: Widespread prevalence of 
sore throat and “follicular tonsilitis ” followed in particular 
localities by definite diphtheria. The diphtheria spread by 
personal communication, particularly at school. Sanitary 
wants of country villages less fully considered and dealt with 
by the Authority than those of larger groups of population. 


22. WeLus (Norfolk) ; population (1881), 2,645; Mr. Spear. 
Sanitary Authority: Wells U. 


Ground of Inquiry : Need for further information as to sanitary 
state of the district, especially as to conditions of water 


supply. 
* Keport reprinted as App. A. No. 10 of present volume. 
+ Report reprinted as App. A. No. 8 of present volume. 
E 65260. D 
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Chief Facts reported by Inspector: A ciosely-built old town 


— i. 


having exceptionally narrow streets and numerous courts. 
Sewers, partly old brick culverts, partly socketed pipes, and 
unprovided with ventilation, have replaced cesspools. Mean- 
while (waterclosets not having been to any large extent 
adopted) privy pits replaced by professedly water-tight tank- 
privies of small dimensions. These receptacles scavenged by 
private contract. Water supply from numerous wells sunk 
10 to 40 feet through the soil of the town, polluted for genera- 
tions by leaky cesspools, privy pits, and drains. Samples from 
representative wells, on recent chemical analysis, all pronounced 
dangerous. (See p. 136 of present volume.)* 





* Report reprinted as App. A. No. 16 of present volume. 
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On the Sanitary 


On the Sanirary ConpDITION and ADMINISTRATION of the RuRAL een and 
Sanrrary District of Staines, MippLesex; by Dr. BuaxaLy. ot ftaines 
R 


.D.; by Dr. 

Tue Rural Sanitary District of Staines, covering an area of 23,484 Blaxall. ; 
acres, with an estimated population of 21,400 persons, is situated in the 

south-west corner of Middlesex, having on the north the Rural Sanitary 

District of Uxbridge; on the south the River ‘Thames ; on the east the 

Urban District of Heston and Isleworth, the Urban District of 
Twickenham, and the parish of Hampton in the Rural District of 
Kingston; and on the west the Rural District of Eton, the Urban 

District of Staines, and the River Thames. 

The district comprises the 12 parishes of Ashford, Bedfont, Cranford, 
Feltham, Hanworth, Harlington, Harmondsworth, Laleham, Littleton, 
Shepperton, Stanwell, and Sunbury. The West London District 
School is situated in the parish of Ashford ; and tlie Middlesex Indus- 
trial School in the parish of Feltham. 

The subsoil of the district is gravel overlying London clay; the 
surface is rich loam. JBrick-earth, which was once extensively present, 
has been largely used up, and the pits left by its removal are now 
generally used as water-cress beds. ‘The country is very flat, having but 
a very gentle incline towards the river. The district has many ponds 
and is freely traversed by ditches, brooks, and streams, which all run 
directly or indirectly into the river. The gravel, too, is filled with 
water, which rises and falls with the Thames. | 

The people are mostly employed on the land, which is very highly 
cultivated, producing a considerable amount of fruit and vegetables for 
the London market. Building is going on to a great extent, the locality 
being attractive to residents on account of its near vicinity to London, 
and the facility of access by three lines of railway. Whole estates are 
being laid out for building purposes. 

I made an exhaustive inspection of the district, visiting the several 
villages, hamlets, and blocks of new buildings, with the result of finding 
at every step of the inquiry unmistakeable evidence of the want of 
efficient sanitary administration. 

The district contains many large villages and populous places which 
are unprovided with proper sewerage and drainage for the purposes of 
the Public Health Act. In such places, as a consequence, slop and 
waste water is thrown on to the surface to soak away as best it can, or 
4 disposed of in cesspools, or sometimes in privy-pits sunk some feet 

eep. 


Cranford is the only one of the villages provided with systematic 
sewerage and drainage, and this was done by the vestry before the 
guardians were constituted the Rural Sanitary Authority. Slop 
nuisances were far less frequent in Cranford than in other parts of 
the district, and where met with they were mainly on premises 
which had no drain connexion with the sewer. In Cranford the 
sewers are constructed of glazed pipes. ‘The main sewer, conveying 
closet-contents and slop and waste water, is laid along the principal 
street, and, uniting with the Bath Road sewer, is carried under 
meadow land to settling tanks. These were originally two in 
number; the solids precipitated in them, and from them the effluent 
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sewage was conveyed to the Yedding brook, which discharges into 
the Thames. The ‘Thames Conservancy took action against the 
Authority for thus polluting the brook, and obtained damages, and 
by way of remedy, two additional tanks were subsequently built; 
into these the effluent sewage is received after leaving the original 
tanks, and from the new tanks it passes into runners, and thence 
ultimately, by soakage, into the Yedding brook. I am told the 
sewers were ventilated by means of surface-openings, but that these 
proving offensive were covered over. Formerly the main sewer of 
Cranford was flushed with water derived from a pond, but this 
has been dried up some time, and no other means have been 
substituted. 

With the intention of flushing the Bath Road sewer, provision 
is made for the delivery by meter of some 70 gallons of water per 
minute into the sewer. This quantity owing to the mode of 
delivery does not fill the bore of the sewer, and the arrangement 
appears, moreover, to be open to objection, as it contravenes the 
elementary rule that there should be no direct communication 
between water mains and sewers. A very much more efficient 
flushing could be obtained, while all risks incidental to this con- 
nexion would be got rid of, if a tank were interposed between 
the water mains and the sewer and were so arranged as to discharge 
at intervals a volume of water suticient to fill the sewer and to wash 
the whole of its interior. 


At Harmondsworth a “ double-barrel” brick sewer was laid by the 
vestry from a ditch at the upper end of the village to another ditch in a 
lane at the lower end, where the contents empty into a tank for the 
settling of the solids, the effluent sewage passing along the ditch to 
the river. This sewer mainly carries surface water, but in its course 
receives the contents of a few house drains. At Feltham an old 
highway sewer, intended originally for the conveyance of suriace water 
to a pond situated near the centre of the village, now receives the 
contents of certain house drains, thereby polluting the pond and giving 
rise to offensive nuisances. At Szpson the Authority have recently 
converted a series of catchpits into a so-called sewer, by means of glazed 
pipes laid from pit to pit to carry the overflow from one to the other, 
till finally the sewage passes into an open ditch. This continues along- 
side the high road, and is complained of as a nuisance by the inhabitants 
of neighbouring dwellings. The first of the catch-pits receives the 
drainage of several cottages and is situated within a few feet of the end 
cottage, the occupants of which complain of the intolerable stench from - 
it. Indeed, they have reason, for the contents of the catchpit amounted 
at the time of my visit to some four feet of black stinking mud. And 
from this point onwards, this series of stinking pits gives rise to 
nuisance. ‘They are called “sewers,” but offend against every principle 
of sewer construction. . 

As regards the communications of house drains with cesspools, I am 
able to report that attention has been given to this matter by the 
Sanitary Authority, and that in many instances the house drains are 
duly “ disconnected” from the cesspools. ‘There are, however, many 
houses where the drain-pipe discharges direct into a cesspool, and serves 
as a channel for the delivery of foul air into the dwelling-rooms. 

The Authority have been content to allow the old cesspit privies to 
continue in general use regardless of the attendant evils of filth-pollution 
of earth, air, and water. Some few cesspits are shallow and open, but 
they are mostly covered in and sunk some feet into the soil. This 
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allows, and no doubt is intended to allow, of long storage of excrement 
and of the oozing away of the fluid contents of cesspits. This soakage 
into the gravel takes place readily when the sub-soil water is low, but as 
the water rises the cesspits are apt to refill so as sometimes to overflow 
at the drain inlets ; this is especially the case where slop drains commu- 
nicate with the privy pit. A few examples came under notice of 
privy pits overflowing direct into neighbouring streams. 

So I met with examples of every kind and every degree of cesspit 
nuisances, up to cases where people were living in houses with walls 
saturated with privy filth and with the rooms stinking with privy 
effluvia ; the people suffering from nausea, sore throats, and the like. 
In a few iastances puil-closets are in use, and although not properly 
kept they were a marked improvement upon the cesspit privies generally 
in vogue in the district. 

‘The water supply of the Staines Rural District is mainly derived from 
wells sunk in the sub-soil, from which it is raised by pumps or buckets 
or through the so-called Abyssinian tubes. Now seeing that cesspools, 
privy pits, and wells are sunk in the common gravel within a few feet 
or yards of each other, and that the liquids in them rise and fall with 
the water in the sub-soil, there can be no doubt about what itis that the 
inhabitants have to consume under the name of water; and the fact of 
habitual pollution of water in these wells is evidenced by the frequent 
complaints made by the inhabitants adout their water, and by the reports 
of the medical officers of health. Mr. Lundy, in his annual reports for 
the years 1884 and 1885, directed special attention to the unwholesome 
character of the well water. In 1885 he stated that he had analysed 
154 samples of water with the result of finding that “in several cases 
‘“‘ the water was so impure as to be unfit for drinking or domestic 
** purposes.’’ Each succeeding annual report referred to a number of 
new wells sunk in the place of polluted wells, or reported polluted wells 
as having been “cleaned out.” Mr. Willoughby, the present medical 


officer of health, states in his report for 1889 that out of 39 samples of 


water examined by him he found 22 polluted. — 

The water-mains of three or four different water companies pass 
through this district, and afford to certain of the villages and dwellings 
the opportunity of obtaining water from external sources. This oppor- 
tunity is gradually being made use of, certainly to the advantage of the 
; aretrict.* 

At certain places, especially Stanwell, the people are dependent upon 
ditches and brooks for their supply. Such sources cannot fail to be 
exposed to pollution by people living along the barks, road-washings, 
fouling by ducks and cattle, drainage from farmyards, and the like. 
Consumers of water from these sources have been found to suffer greatly 
from worms. 

Accumulations of refuse and manure are plentiful in the near vicinity 
of dwellings. 

There are no byelaws for the regulation cf slaughter-houses, the 
keeping of pigs, or for the construction of new dwellings. Such bye- 
laws are greatly needed, and could at once be made if the Sanitary 
Authority had applied for and obtained (section 276, Public Health Act, 
1875) the powers of an urban authority. At one place slaughtering was 
going on in an old barn, the wooden flooring of which was saturated 





* 1 ought to mention a direct communication between water-mains and the closets 
of certain cottages at the rear of the “ Royal Buck” inn at Cranford. It was such 


as appeared to me to endanger the water-supply of the South-western Suburban 
Company. 
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Arp. A. No.7 | with blood, and there was.a large accumulation of animal matter and 


On.the Sanitary Manure outside. At another place an old stable with a brick flour had 
Condition and — heen converted into a slaughter-house, the blood from which was seen 


Administration : : . . 
of Staines running into a ditch by the roadside. 
Sa ee: In the new houses that are being constructed in the Staines Rural 


District, there is a lamentable neglect of elementary sanitary principles ; © 
and neglect in this matter is the more to. be regretted, because these 
faults of construction must needs be so difficult to amend. hereafter. 
Considerable areas have been laid out fer building purposes, and a large 
number of new dwellings have actually been erected, in some places: 
forming continuous streets. But no provision is made to secure these 
dwellings from dampness, nor for the efficient sewerage and drainage of 
the streets and houses, nor for a wholesome method of excrement. 
removal, nor yet for the supply of wholesome water to the houses. In 
short, the new houses are being provided with the same sanitary faults 
as those that are found in the older houses of the district. 

In 1888 the Authority adopted regulations for dairies and cowsheds.. 
These establishments are registered, but it is clear that the duties. 
imposed by the regulations are not efficiently carried out. . . . . 
The register is simply a copy of the old police register with additions as 
to fresh dairies. It contains no information as to the number of cows 
kept at the several dairies. It records nothing about the conditions 
under which cows are kept, nor as to the source of water used for dairy 
purposes or the like, nor does it give any information respecting the 
distribution of milk from the dairies, 





The general filthiness of soil and water in the Staines Rural Sanitary 
District is probably a matter of more than local concern. Besides the 
rain that falls on the district, large volumes of water course through the 
river gravel which forms the subsoil, and into this gravel are washed the 
contents of several thousand cesspools purposely dug in the gravel for 
convenience of discharge thereinto. ‘The water thus befouled flows 
directly or indirectly into the Thames. Entering the Thames at various 
parts of the ten miles where the district abuts on the river, the principal 
and most direct flow of the water through the gravel bed of this district 
would seem to be from west to east, and its discharge to be mainly into 
the lower portion of the boundary river, in the neighbourhood of 
Sunbury. At a short distance below this neighbourhood, on the southern 
bank of the river, are situated the pumping stations of certain great. 
London water companies. JI shall not attempt to measure the amount of 
the actual impurity furnished by Staines Rural District to the Thames 
above these water intakes, nor shall I discuss the extent of depuration 
that may go on before the filth of the district reaches the river.* But I 
may at least direct attention to the prevalence in the Staines Rural 
District of that particular disease that disseminates itself especially by 
means of water. 

In no one of the past seven years for which I have record has this 
district been free from typhoid fever. This disease has indeed been 
very high in rank among the “ zymotic”’ causes of death. It is recorded 
as being the cause of 49 deaths during the seven years, and this number 
of deaths may be taken as indicating at least 500 cases of typhoid fever, 
We know of this disease that it is derived, habitually if not always, from 
antecedent cases of the disease, by means of excremental discharges from 








* T find that attention is specially directed to this pollution of water in the gravel . 
beds of the Thames, at Staines and in Staines Rural District, by General Scott, the 
Official Water Examiner, in his Reports for May 1887 and September 1888. 
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the sick ; and that water contaminated by very small quantites of these Apr. A. No.7. 
discharges, so small as to escape recognition by chemical tests, can On the Sanitary 
produce fresh attacks of the fever. For example, in 1885, typhoid fever Conciigy anh , 
obtained extravagant proportions inthe Staines Rural District, especially of Staines | 
at the West London District School, and no less than 24 deaths from eee by RFs 
this cause took place. The spread of the disease was, no doubt, justly : 
ascribed to the drinking of “specifically contaminated ” water. But the 
discharges from each several case of typhoid fever in the Staines Rural 
District, if they find their way from the district cesspools along the 
gravel stream into the Thames, have the opportunity of “specifically 
contaminating ” vast quantities of the river water; so that nothing but 
the efficiency of the water company’s filtration stands between the 
typhoid matter entering the river at Sunbury and the consumption of that 
typhoid matter by the water drinkers of half London. 

What is true of typhoid fever in this connexion is beyond doubt true 
for Asiatic cholera, so that cases of this cholera in the. Staines Rural 
District might have disastrous results for the metropolis. 


I propose to devote the remainder of this report to an account of the 
infectious diseases which have been present in the Staines Rural Sani- 
tary District during the past seven years. And I shall not hesitate to 
tell this story at some length, since the extent of prevalence in this 
district of disease that largely can be prevented by public and private 
measures of isolation, the ignorance of the people about such measures 
of prevention, and the vacillation and incompetence of local administra- 
tion in this matter, deserve to be shown. - 

Instead of taking the sick from the houses in which infectious disease 
has broken out, and placing them in a hospital where they would get 
sanitary advantage combined with medical treatment, the plan of the 
Sanitary Authority has been to allow the infected sick to remain in 
homes where isolation was impossible, and on occasion to send a nurse 
to attend upon them; with the result of adding to the already crowded 
state of the infected dwelling. The Authority possess no efficient 
means for the disinfection of the infected clothing, bedding, &c. Up to 
the time of my inquiry they had not made arrangements with the local 
registrars to supply the medical officer of health with weekly returns of 
mortality ; nor had they caused him to be informed of the occurrence of 
infectious sickness amongst paupers. 

Formerly the Authority took a more enlightened view as to the 
action necessary to arrest the progress of infectious disease, and in the 
year 1881, recognising the necessity of making infectious hospital pro- 
vision, the Sanitary Authority of that time came to the conclusion that 
this could best be done in unison with the Staines Urban Sanitary 
Authority ; accordingly, with the concurrence of the Urban Authority, 
application was made to the Local Government Board to amalgamate 
the two districts for the purpose, and to constitute a joint hospital board. 
In the following year, after inquiry held by the Board’s Inspectors, 
Mr. Henley and Dr. Parsons, the proposal for a joint board received the 
assent of the Department, and a joint board was formed consisting of 
six members of Staines Rural Authority and three members of Staines 
Urban Authority. This body entered into an agreement with the 
Staines Board of Guardians to hire from them two acres of ground as a 
site for the proposed hospital ; and in May 1883 the joint board applied 
to the Local Government Board to sanction a loan of 4,500/. to enable 
them to build the hospital. Inquiry having been held by Mr. Codrington, 
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C.E., and Dr. Barry, the loan was sanctioned and the building forthwith 
begun. 

In the spring of 1884 it would seem that some hostility to the hospital 
scheme had sprung up, and the election of the Guardians of the Poor 
resulted in the return of a majority of represeniatives opposed to making 
hospital provision. The ratepayers of the Staines Union must be held 
responsible for what ensued. The Guardians chose to rescind the reso- 
lution of their predecessors letting their land to the joint board, while 
in their capacity as a Sanitary Authority, and having a predominating 
influence in the joint board, they took no other meaus for obtaining 
another hospital site. ‘Che Guardians gave notice to the builders not to 
trespass upon the plot of land. So a stop was effectually put to the 
building operations, and the two sanitary districts, urban and rural, have 
remained without an isolation hospital. From that time to the present 
the matter has been at a deadlock. No payment has been made to the 
builders, and the building, which was considerably advanced, has 
gradually deteriorated through exposure to weather. 

It is scarcely within the province of this report to follow the question 
through its various phases which formed the subject of correspondence 
with the Board, or to consider the proposition to convert tne building 
into infectious wards for pauper sick, or the memorial of ratepayers 
setting forth the sanitary need for a hospital for the use of infective 
patients of all ranks where the circumstances of their lodgment in their 
own homes forbade their due separation from healthy inmates. But, 
given the history of infectious disease in Staines Rural District, any 
reader of this report can judge for himself as to the want of an isolation 
hospital there. 

T have examined the mortality statistics of the district together with 
the Reports of the Medical Officer of Health and Inspector of Nuisances 
for the last seven years, 1884-1890, with the result of finding that a 
notable amount of infectious sickness of one kind or another has been 
present each year. 

The following table, extracted from the official returns made by the 
Medical Officer of Health, shows the amount of mortality from certain 
given diseases during the seven years, 1884-1890 :— 





























Year. Small-pox.| Measles. |Scarlatina.|Diphtheria Croup. wens 
i er Ca 
1885 - - wa 16 3 ~ 3 29 
1887 - oS ae : Be ‘ ; : 
1888 - o aah 4 1 5 2 1 
1889 “ - = — 1 3 1 a 
1890 - Bey is a] Kei : is : 
Total - 7 65 ae 7 8 49 





The following genera! considerations should be held in view in my 
account of the above-named diseases. Every day experience shows that 
scarlatina and diphtheria introduced into the houses of people of the 
artizan and labouring class cannot be limited to the first sutferer if he 
have to be treated at home. Prompt isolation in hospital of the early 
cases of these diseases is therefore an essential means of preventing 
their spread, Small-pox, one of the most contagious and dangerous of 
diseases, is comparatively easy of control by reason of the prophylactic 
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of vaccination and re-vaccination, with prompt isolation of the early 
cases should the disease appear. I have been unable to learn what 
measures of vaccination were taken in 1884-6 for the repression of 
small-pox, and shall have to state the facts that are on record about 
other attempted methods of dealing with the disease. Measles, on 
» account of the tender age at which it attacks children, and the long in- 
cubating period of the disease (10 to 14 days) offers difficulties in the 
way. of removal of the cases to hospital, but such means of isolation may 
at times be carried out with great advantage. ‘Typhoid fever, lastly, 
requires in an eminent degree the removal of the sick from infected 
houses, with a view to the cleansing of such houses, the purification of 
them from all excremental matters, and the rigorous disinfection of dis- 
charges from the sick that may endanger air and water. 


The foregoing statistics of mortality give but little information as to 
the extent to which cases of infectious disease have prevailed in the 
Staines Rural District ; so [ proceed to supplement the mortality records 
by such details about prevalent epidemics of sickness as I have been able 
to glean from the reports of the successive medical officers of health and 
the inspectors of nuisances. ‘These oflicers submit fortnightly reports to 
the Authority, some of which I had the opportunity of examining 
together with their annual reports. 


Mr. Lundy was Medical Officer of Health for the years 1884, 1885, 
and part of 1886, and was succeeded by Mr. Willoughby, the present 
officer, in 1887. 


1884.—The reports for this year contain mention of the presence of 
infectious disease (chiefly small-pox and scarlatina) throughout the year, 
save in the month of May. 7 


Small-pox appears first in Mr. Lundy’s Report of February 29th. It 
had occurred at Sunbury in a lad from London; his father and mother 
were next attacked and the father died. From this dwelling the disease 
spread to another family in Sunbury and affected one person only. 
After an interval of some weeks a somewhat simultaneous outbreak in 
three different villages is reported, viz,, one case each at Bedfont, Har- 
mondsworth, and Ashford, on June 13th, 15th, and 16th respectively, 
with a second family invaded at Bedfont on the 19th June. No history 
is given of the origin of the cases on the 13th, 16th, and 19th of June, 
but the case of the 15th is said to have been in an unvaccinated child 
from London, who manifested small-pox a few days after arr.val at 
Harmondsworth. This case was fatal. Subsequently other houses in 
this and the adjoining villages were invaded. In all, so far as my infor- 
mation goes, 18 families were infected with small-pox during the year. 
In six of these, multiple cases occurred, four in one house, three in «ach 
of four houses, and two in the remaining house, with a total of three 
deaths. One of these was a poor woman who contracted the disease 
soon after child-birth from an infected member of the family, and died 
leaving five children who were taken to the workhouse, where three 
of them still remain. Mr. Lundy records carrying out vaccination 
and re-vaccination where he could, and would anpear to have adopted 
every means of isolation that lay in his power to prevent the spread of 
the disease, but without avail. At one place the occupants of five 
cottages adjoining an infected dwelling were induced to remove to 
another locality. Nurses were supplied to five of the infected families 
at a cost of some 38/. Provisions were supplied to three families at a 
cost of 271. 
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During the same year scarlatina is reported as being present at 


Ashford, Bedfont, Feltham, Harlington, Hanworth, Hatton, Laleham, 
Sipson, and Sunbury, continuing at Feltham and Sunbury from 
September to December, multiple cases eccurring in certain houses. 

1885.—Small-pox was again present, invading four dwellings, 
besides two other cases, one in a tramp who was received into the 
workhouse, and the other a case that occurred in a gipsy caravan. 
There is no information as to the origin of the first case: This is 
mentioned by the Inspector of Nuisances in his report of the 28th 
April. The second case is given by Mr. Lundy in his report of May 
13th, as occurring in a servant who returned from Hounslow to her 
home at Feltham while suffering with the disease. Her father kept a 
greengrocery shop, which Mr. Lundy states he “deemed advisable to 
have closed,” and he also thought it right ‘*to direct the man to stop 
at home.” A nurse was put in charge of the invalid. Two fresh 
houses were invaded in June, one at Stanwell, the other at Harmonds- 
worth, but whether related to the previous case there is no evidence 
to show. The infected gipsy caravan was located in a field removed 
from the road, where it is needless to say it did nof long remain, but 
started off on its peregrinations to spread disease among the susceptible 
people of neighbouring districts. 


Measles was very prevalent throughout the district, especially at 
Feltham, causing 16 deaths. 


Scarlatina was present at Ashford, Sunbury, Feltham, Shepperton, 
Hanwell, and Littleton. The sequence of cases as reported at Ashford 
and Sunbury is such as to suggest the probability that the spread of 
the disease was due to personal intercommunication between infected 
and healthy. Multiple cases occurred in certain families, amounting 
to five in one dwelling, the disease in this instance continuing present 
from May to August. Nurses were supplied to six infected families 
at a cost of 25/. and upwards; and provisions to one family to the 
amount of 64. 


Typhoid Fever.—Of the 29 deaths referred to this disease 24 
occurred in the West London District School, where (as already 
recorded) the outbreak was ascribed to the drinking of specifically 
contaminated water. No information is given respecting the remaining 
five deaths, which would represent some 50 cases; they were probably 
scattered about the district. 

1886.—This year opened with a smart epidemic of small-pox at 
Feltham prevailing from January to May, and invading twelve dwellings 
with 22 cases and three deaths. From two to four cases occurred in 
seven dwellings. The disease was introduced into Feltham by a young 
man who Jodged at No. 3, Railway Place, and is said to have contracted 
it in London, This house was a small provision shop. The family, 
consisting of husband, wife, and three children, occupied a small bed- 
room measuring ouly 847 cubic feet. The lodger slept in the adjoining 
room, 630 cubic feet. Mr. Lundy observes that “isolation is impossible,” 
that the woman was expecting her confinement, and if it should come 
on “he. did not know what he should do”; that he had tried to get 
the adjoining cottage, but the occupants would not turn out. He 
advised that the shop should be closed, and the man should keep away 
from his daily work, and he sent @ nurse to look after the infected 
lodger, who presently died. ‘The shopkeeper, his wife, and two of the 
children contraeted the disease and continued to occupy their one small 


bedroom. On the 16th February Mr. Lundy reports an extension of | 
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the disease mainly confined to Railway Place and that neighbourhood, 
and he attributes the spread to personal intereommunication between 
the infected and their friends and neighbours. He remarks, “‘ We have 
** now reached a total of 17 cases, and the disease seems as if it would 


“‘ spread further, as I have two other suspicious cases under observa- ®:5:P 


“tion.” He adds that he had been looking about for some cottages 
suitable for isolation purposes with a view to recommending the 
Authority to hire them. He goes on to say that he had failed to find 
any such cottages, and he proceeds to advise the Authority to make 
arrangements with the Heston Local Board to receive any iresh cases 
that might occur into their hospital, adding, ‘It is quite impossible to 
‘“* keep relatives from going to the houses so long as the infected 
_“ persons remain in their own homes.” A resident of Stanwell who 
was employed to assist in placing the body of the above-mentioned 
lodger into his coffin contracted small-pox and communicated the 
infection to his wife. The disease also spread to Bedfont, where four 
or five cases occurred in one house. In two instances during this 
outbreak, the sanitary officers were driven to find some means of 
lodgment for small-pox cases. In one a father refused to allow. his 
infected son to remain at home to the danger, as he said, of the rest 
of the household@. An order was therefore obtained for his admission 
to the iron building at the workhouse originally provided for isolating 
an infected tramp. The other instance was that of a young man, who, 
having contracted the disease through visiting the first infected house 
at Railway Place, was not allowed to return to his lodging; to meet 
this case a cottage in Railway Place was hired for his reception. 
Nurses were sent to several infected houses at a cost of 512. 5s. The 
provisions supplied, 60/., and compensation made for the destruction 
of infected clothing, 471. 

The epidemic at Feltham caused much apprehension and alarm 
among the residents, resulting in their sending a numerously signed 
memorial to the Local Government Board praying that steps might be 
taken to secure the provision of proper means of isolation for cases of 
infectious disease. 


Scarlatina was present at Ashford, Feltham, Hanwell, Shepperton, 
and Sunbury during the year, and we have seen by the table that 
deaths occurred from measles, diphtheria, and typhoid fever. 

1887.—Mr. Willoughby, medical officer of health, reports the 
prevalence of measles throughout the year, chiefly in the parish of 
Ashford, causing seven deaths, and he ascribes the “ mortality to the 
pneumonic affections so common to the disease.” Scarlatina is reported 
in the parishes of Ashford, Sunbury, Feltham, Shepperton, and Stanwell 
in a mild form and unattended with mortality. A nurse was sent to 
one of the infected families, where five cases occurred, at a cost of 91., 
and provisions to the amount of 24/7. The family consisted of a man, 
his wife, and five children. The man and his eldest son were away 
harvesting at the time of the outbreak. One of the little boys was first 
attacked, then his mother, followed by three other children, including 
the eldest son, who returned from harvesting to this infected dwelling. 
The man did not sleep at home after his return.* The accommodation 
consists of two rooms opening one into the other, measuring respec- 


* During my inquiry I visited this house and found a little girl just attacked 
with measles sitting on the bed where her brother was lying with a broken leg. — 
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tively 752 cubic feet and 690 cubic feet. With regard to other diseases 
of the year, three houses are reported as having been disinfected after 
diphtheria and three others after typhoid fever. But, as shown by the 
mortality table, diphtheria caused six deaths and typhoid fever nine, 
and about the non-fatal cases I learn nothing, though the nine deaths 
from typhoid may be taken to represent some 90 cases of illness. 


1888.—Two cases of small-pox were reported this year. Measles 
prevailed extensively at Feltham, causing four deaths. Scarlatina 
appeared at Shepperton in January and February, Stanwell in March, 
Harlington in March and April. ‘These cases were probably related to 
the scarlatina of the preceding year. ‘The disease appeared again in an 
epidemic form in October in the hamlet of Hatton, close to Harlington, 
and in the village of Bedfont. Mr. Willoughby when seeking out the 
origin of this outbreak found reason to connect it with cases that had 
been appearing in Harlington J.ane, but which had been of so mild a 
type as to have escaped observation. Perhaps the disease had continued 
in Harlington from April to October. Diphtheria again caused notable 
mortality (five deaths), and croup two deaths. Nurses were sent to 
some infected families at a cost of 7/., and provisions cost 38. 


1889.—-Again we have to notice the occurrence of scarlatina at 
Ashford, Laleham, Feltham, Harmondsworth, and Sunbury, where it 
prevailed in an epidemic form from September to December, when it 
was so prevalent that Mr. Willoughby deemed it advisable to recommend 
the closing of the schools. As the death table shows, there were three 
deaths from diphtheria, one from croup, and two from typhoid fever. 
Nurses were sent to seven families at a cost of 157. 


1890.— Measles prevailed very generally, and the schools were closed 
in consequence at several of the villages. The mortality was large, 
amounting to 31 deaths. Scarlatina again manifested itself in several 
parishes, notably at Hanworth and Sunbury. The mortality from 
diphtheria was again high, causing five deaths, and there were two 
deaths from typhovd fever. 


The striking mortality from measles during these recent years, as 
shown on the mortality table, contrasts remarkably with the mortality 
from searlatina ; there were 65 deaths from measles to nine deaths from 
scarlatina, although scarlatina has prevailed extensively year by year 
and at times in epidemic proportions. This subject is well worthy the 
attentive consideration of the Medical Officer of Health as regards the 
ratio of deaths to attacks in meas'es, and the incidence of measles in its 
fatal form upon particular houses or localities. For it has else- 
where been noticed, in districts showing a marked excess of mortality 
from measles compared with scarlatina, that the mortality ascribed to 
measles results, in a very unusual degvee, from superadded disease of 
the respiratory organs; and that the supervention of this complication 
has been due to dampness of dwelling-houses. I observe that Mr. 
Willoughby at Ashford records the fact of these complications being 
frequent in measles; and he might profitably extend his inquiry to 
the local distribution of respiratory diseases (pneumonia, bronchitis, and 
the like, particularly among children) in his district, beyond the cases 
of such disease as are related to measles. 


I have said that I should leave the readers of my report to draw, from 
the recorded experiences of this district, their own conclusions as to the 
need for public isolation provision. But it may be just to the Local 
Sanitary Authority to point out—in this dismal account of disease. 
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spread by ignorant gossips, of fevers prostrating whole households, of 
infected vagrants let go their ways, of the sick turned into the streets 
for fear of infection—that the omission to provide an isolation hospital 
has apparently not been dictated by considerations of economy ; as the 
Sanitary Authority* have frequently sent nurses to attend on the sick 
at their own homes. It is true that the nurse may sometimes have done 


‘as much harm as good, in that she has added another inmate to the 


already stinted bedroom accommodation of an infected cottage ; but at 
any rate the cost of the nursing has been defrayed, legally or illegally, 
by the Sanitary Authority; and at an expense of 189/., apart from the 
expense of provisions and of compensation for destroyed clothing. But 
while the Authority may be credited with such generosity in their care 
for the sick, it is not the less clear that their procedure has failed to 
attain the proper object of a Sanitary Authority, to prevent the spread 
of infection in the district. 


I examined the building that had been begun to serve as an isolation 
hospital, and which had subsequently been taken to themselves by the 
Guardians and had been let go toruin. It is situated in a central and 
convenient locality, a mile or two distant from Staines Urban District 
and from five or six villages of the rural district; and not more than 
four or five miles from the more remote villages of the rural district. 
The design of having such a hospital to serve jointly for the urban and 
the rura] districts appeared to me altogether commendable; and the 
only objection that was raised, in my hearing, to the scheme was, that 
the site of the building was too near to the Staines Union Workhouse. 
But this objection must have been considered and disposed of before 
building operations were begun. It is to be noted that the site has a 
separate approach of its own independent of the workhouse, and that the 
hospital administration would be totally distinct; and given a well- 
managed hospital, sentimental objection on the score of this proximity 
would have vanished before the past ten years had elapsed; while,.if 
the aspect of the workhouse had been repulsive to the hospital inmates, 
an interposed shrubbery would by this time have grown into an 
effectual screen. I do not suppose, however, that I have penetrated 
the actual reasons that led to the abandonment of the hospital scheme ; 
and can only guess that some short-sighted parsimony, with some 
inexplicable local hostilities, has brought about the deplorable result. 


I have little to record about the officers of the Sanitary Authority. 
The Inspector of Nuisances knows his district well, and each year reports 
a couple of hundred, more or less, of nuisances, a large number of them 
being recurring nuisances, such as to show—if further evidence were 
wanted—that the measures taken for the improvement of the district 
are not based on any comprehensive notion of its sanitary requirements. 
The Medical Officer of Health, too, does his work according to his 
lights, attending to matters that are immediately urgent, and making a 
report to the Authority every fortnight. But he seems to have little 
sense of the radical defects that operate to the injury of health 
throughout his district, and has made no attempts in his reports to deal 
with them in a systematic matter. His annual reports have been so 





* The Sanitary Authority have also undertaken some processes of disinfection at 
infected houses; and have issued printed notices setting forth the penalties 
attaching to those who expose infected persons and things. They have given 
warnings also about the danger of spreading scarlatina by attendance at schools 
and churches of persons going from infected dwellings. 
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App. A. No.7. barren as to call for special animadversion on the part of the Local 
On the Sanitary Government Board. The want of system and thoroughness on the part 
Condition and of the officers is matter of blame rather to the Sanitary Authority than 
of Staines to themselves. The Authority appear to be content with their own 
ees by Dr. administration, and to have no particular anxiety beyond such super- 
; ficial matters as are forced upon their immediate notice. It does not 
seem that they have ever invited the Medical Officer of Health to their 


counsels or have ever requested his presence at any meeting. 
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No. 8. 


IntERIM Report on an Epipemic prevalence of Enteric FEverR in 
several towns situate in the Valley of the River Trrs in Sour 
Duryam and Nortu Yorxsuire; by Dr. Barry. (January 1891.) 


In September 1890, when at Middlesbrough on official business, it 
came to my knowledge that enteric fever was exceptionally prevalent in 
Middlesbrough, North Ormesby, and Stockton-on-Tees. At the same 
time it was rumoured that there was a similar prevalence in other neigh- 
bouring towns. I immediately communicated with the medical officers 
of health for those towns, and ascertained that an unusual number of 
eases of enteric fever had been notified during the earlier weeks of 
Septeniber to the health departments of the South Stockton, Darlington, 
Eston, and Ormesby urban sanitary districts, the areas invaded being 
all comprised within the Registration Districts of Darlington, Stockton, 
and Middlesbrough. Upon reporting this information to the Board, I 
was at onee directed to make inquiry into the matter, and to confer with 
the local authorities and their officers as to the precautions to be taken 
in reference to the outbreaks. 

This inquiry, which fully occupied me during several weeks of 
October and November, is not, as regards certain matters of detail, yet 
complete. Under the circumstances it has been considered desirable 
that a summary of the broad facts already observed should, for the 
information and guidance of the sanitary authorities concerned, be 
briefly recorded in an interim report, reserving the detailed considera- 
tion of a number of complex facts to be dealt with in a future report. 
In the following interim report, therefore, I propose, after giving a short 
account of the method of inquiry, to deal with the earlier weeks of the 
epidemic only, a period in which the study of its etiology was practically 
uncomplicated by the occurrence of local extensions of fever in sequence 
to the epidemic outburst. It must also be premised that the figures 
quoted are approximate, and may possibly be subjected to some minor 
corrections when further detailed materiai has been obtained. 

In order te ascertain (@) the extent and (6) the limitations of the 
epidemic prevalence, I, in the first instance, obtained from the medical 
officers of health of the several sanitary districts, situate not only in the 
Registration Districts already invaded, but also in the Registration 
Districts immediately adjacent to those invaded, returns showing the 
number of cases of enteric fever which had from day to day come to 
the knowledge of the respective health officers during the period 
Ist January to October 4th, 1890. 

These Registration Districts are 10 in number, and comprise within 
their boundaries 32 sanitary districts situate to the north and south of 
the river Tees in the counties of Durham and Yorkshire respectively. 
In the following Table I. is given a list of these 10 Registration Dis- 
tricts and of the sanitary districts comprised within them, together with 
the acres, inhabited houses, and population of each district as recorded 
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in the census of 1881. 


In the last column of the table the number of 


dwelling-houses which were ascertained to be on the rate books of the 


several districts in December 1890 is also given. 


TABLE I. 


Showing the Acres, INHABITED Houses, and PopuLarions of the 
several Sanirary Disrricts comprised within the Area of Inquiry 
as ascertained at the Census of 1881, together with, in each instance, 
the Numper of Houses on the Rate Books of the Sanitary Authori- 


ties at the end of 1890. 























F Inhabited} Popula- | Houses 
Registration Districts. Banitary, Dishxicte.... je ee dep ou en), ue woes 
1881. 1881. 1890. 
1. 3. | 4. 5. 6. 
- 
Teesdale Rural - | 177,714 8,319 | 16,233 3,602 
TEESDALE : - Barnard Castle Urban - 632 936 4,544 1,018 
( Auckland Rural - 62,259 | 11,521 | 58,854 12,455 
i a _2| Bishop Auckland Urban - 950 1,837 10,097 2,126 
UOKLAND Shildon Urban -| 1,066 1762 8,704 2,012 
Spennymoor Urban - 176 1,140 BOLT |F* 1183 
Darlington Urban - 3,910 6,480 85,104 7,842 
DARLINGTON - : { Darlington Rural - -| 61,795 2,547 12,572 2,562 
Stockton-on-Tees Urban - 1,189 7,383 41,015 9,118 
STOCKTON-ON-TEES 4 Stockton Rural - | 35,898 1,962 10,137 2,077 
Sedgefield Rural - - | 45,307 3,143 17,108 3,066 
Hartlepool Urban - 546 2,657 15,808 2.657* 
HARTLEPOOL - -{ West Hartlepool Urban - 2,510 5,252 29,448 7,714 
Hartlepool Rural - : 18,180 391 2,167 443 
Northallerton Urban - 8,650 761 8,692 832 
NORTHALLERTON -{ Northallerton Rural -| 63,350 1,790 8,192 1,893 
STOKESLEY : - | Stokesley Rural - 79,708 2,582 12,009 2,593 
(| Middlesbrough Urban’ - 2,781 10,391 55,934 13,712+ 
| pate bare aes Urban - 1,052 1,934 ie 2,7388¢ 
rmesby Urban - 2,836 1,473 119 1,576 
MIDDLESBROUGH al Normanby Urban- - 1,413 1,299 7,714 1,688 
Eston Urban - 2,252 1,090 6,297 1,934 
L Middlesbrough Rural - 12,107 305 1,581 336 
(| Kirkleatham Urban - 4,330 722 8,898 902 
| Redear Urban - 900 500 2,458 727 
Guisborough Urban - 7,014 1,261 6,616 1,447 
GUISBOROUGH - -4 | Skeltonand BrottonUrban | 15,536 2,569 13,558 3,013 
Saltburn-by-the- pes ehan 600 298 1,646 481 
Loftus Urban 2,550 1,315 6,699 1,599 
L| Guisborough Rural - 52,758 1,612 8,251 1,510 
Richmond Urban - - 2,520 860 4,502 927 
RICHMOND - ‘ Richmond Rural - - | 78,581 1,854 8,956 1,919 
Totals ee a6 | 746,020 | 82,946 | 438,085 | 97,452 





* Return of houses for 1890 not received. 








+ These figures were furnished by Mr. D. D. Wilson, the general manager of the Stockton 


and Middlesbrough Waterworks. 


Taking the whole area of inquiry, it will be seen from the above 
table that the district contained in 1881 nearly 83,000 inhabited houses, 
and a population of over 438,000 persons, and that in 1890 the number 
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of inhabited houses had risen to upwards of 97,000, which would A??.A. No.8 
accommodate nearly 520,000 persons, assuming that the population per ee on Een 
house which had obtained in 1881 had been maintained. In the sketch eee fore 
map accompanying this report the relative geographical position of the Dr. Barry. | 
_districts is shown, and it will be seen that the area of inquiry practically 
embraced the whole valley of the River Tees from its source to the sea, 
and, in addition, areas lying immediately to the north and south of this 
valley. 
From returns obtained from official and other sources, it became 
apparent (a) that although the number of cases of enteric fever reported 
‘had been above the average in certain districts during the earlier 
months of the year, they had been generally below the average during 
the four months May, June, July, and August; (6) that in certain 
districts a sudden and large increase in the number of cases of enteric 
fever had taken place during the fortnight ending September 20th, and 
that these exceptional amounts of fever had been fully maintained 
during the succeeding fortnight ending October 4th; and (ec), that 
whilst the increase in the number of cases was general and fairly uniform 
throughout some of the districts invaded, in others it was confined to 
portions of them only. In Table II. (see pp. 66-8) a summary of the 
returns received from the medical efficers of health and other medical 
men is given, showing the number of cases fortnight by fortnight in the 
respective districts during the period January Ist to October 4th, 1890. 
From the following table -it will be seen that during the four weeks 
ended October 4th, over 570 cases of enteric fever were reported to 
have occurred throughout the whole Area of Inquiry, and from a 
detailed examination of the returns, I ascertained that these cases had 
occurred in some 550 houses. 


As it is now nearly 10 years since the date of the last census, the 
accuracy of any estimate of the population based on data so remote 
would be problematical. On the other hand, the number of houses 
obtained from the rate books may be regarded as fairiy accurate, and 
consequently, in discussing the incidence of the fever, I propose to deal 
always with the number of houses invaded per 1,000 total houses instead 
of taking attack rates on population. Taking the present number of 
houses in the whole district as 97,000, the number of houses invaded 
(550) in the four weeks in question is equivalent to a house attack rate 
of not quite 6 per 1,000. 

Upon consideration of the facts for the separate Registration Dis- 
tricts, considerable differences in the house attack rates were observed. 
The house invasions per 1,000 houses for the separate Registration 
Districts during the four weeks ending October 4th having beer 
approximately as follows:—Teesdale, under 5; Auckland, slightly 
over 1; Darlington, 11; Stockton, 10; Hartlepool, 1; Northallerton, 
nil; Stokesley, under 1; Middlesbrough, 12°5; Guisborough, 1; and 
Richmond, nil. In the Registration Districts the house attack rates 
were thus above the average in three districts only, namely, Stockton, 
Darlington, and Middlesbrough. 
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Upon sub-dividing the Registration Districts into their constituent 
sanitary districts further differentiation was obtained, as will be seen 
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from the following approximate number of houses invaded per 1,000 Prevalence of 


houses in those districts during the four weeks in question :—Tees- 
‘dale Rural, under +5; Barnard Castle Urban, under 1; Auckland 
Rural, 2; Bishop Auckland Urban, 2; Shildon Urban, under °- 5; 
Spennymoor Urban, under 1; Darlington Urban, 13; Darlington 
Rural, 5°5 ; Stockton-on- Tees Urban, 12; Stockton Rural, 9; Sedgefield 
Rural, 1 ; Hartlepool Urban, 2; West Hartlepool Urban, 1; Hartlepool 
Rural, nil; Northallerton Urban, nil; Northallerton Rural, nil; 
Stokesiey Rural, under 1; Middlesbrough Urban, 12; South Stockton 
Urban, 11°5; Ormesby Urban, 11; Normanby Urban, 18; Eston 
Urban, 14; Middlesbrough Rural, nil; Kirkleatham Urban, 8; Redcar 
Urban, nil; Guisborough Urban, nil; Skelton and Brotton Urban, nil ; 
Saltburn-by-the-Sea Urban, nil; Loftus Urban, nil; Guisborough 
Rural; 41:5; Richmond Urban, nil; and Richmond Rural, nil. From 
these figures it appears that the house attack rates were over the 
average in the Darlington, Stockton-on-Tees, Middlesbrough, South 
Stockton, Ormesby, Normanby, Eston, and Kirkleatham Urban, and 
in the Stockton rural sanitary districts: and that in the Darlington 
rural district the house attack rate, although +5 below the average for 
the whole area, was more than double the rate obtaining in the next 
lowest district. 

On further sub-division in similar fashion of the large towns of Dar- 
lington, Stockton-on-Tees, and Middlesbrough into their constituent 
wards (of which there are six in Darlington, ten in Stockton-cn-Tees, 
and five in Middlesbrough), it was found that the house attack rate in 
each ward was, without exception, above the average, and further, that 
taking into account the smallness of the figures and the consequent 
liability to error, the rates so obtained proved the exceptional prevalence 
of the disease to have been fairly uniform throughout tke whole area 
of each of the towns in question. 

Differentiation of the same sort applied to the Rural Sanitary dis- 
tricts gave facts as follows: In the rural districts of Darlington and 
Stockton the special incidence of enteric fever was confined to certain 
townships and villages. In the Darlington rural, multiple attacks of 
houses were recorded only in the townships of Cockerton and Middleton 
St. George, whilst in the Stockton rural district no cases were notified 
anywhere, except in the villages of Norton, Haverton Hill, Port 
Clarence, and Stillington (Carlton Ironworks). In the Auckland rural 
district nearly the whole of the houses (some 20 in number) invaded by 
enteric fever were situated in the village of Crook, and this invasion 
took place during the last week of the period. In the Guisborough 
rural district two houses only were invaded, both situate in the village 
of Low Lackenby, which lies near to the Tees, between Eston and 
Kirkleatham. 

Having ascertained these broad facts, it became necessary to inquire 
with respect to any circumstances possessed in common by the infected 
districts, and which were likely to have given rise to this sudden out- 
break of enteric fever. Inquiry in this direction in one and another 
district as to a number of conditions that have elsewhere been convicted 
of disseminating enteric fever, failed, except in the matter of water 
supply, to discover among commonplace conditions any community of 
circumstance of the sort in question. Milk had to be dismissed as a 
possible channel of infection, the different sources of supply to the 
invaded houses numbering some scores. Each of the several urban 
districts, and so too the separate villages in the rural districts, had their 
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App. A.No.8, own systems of sewerage; in fact, some of the towns might be said to 

Onan Epidemic Lave several systems, whilst throughout the whole area affected, complete 

prevalence of disconnexion between the sewers and the houses has been almost.uni- 

Tees Valley; by Versally brought about during recent years. Further, the means of 

Dr. Barry. excrement disposal and of removal were found to vary considerably in 
the different districts. At Darlington old-fashioned uncovered privy 
middens sunk below the level of the ground and connected with the 
sewers are in vogue. At Stockton-on-Tees, South Stockton, and 
Ormesby, excrement and house refuse are usually disposed of in covered 
privy middens of comparatively small size ; indeed at Stockton-on-Tees 
upwards of one-tenth of the houses are provided with waterclosets. 
At Middlesbrough, Normanby, and Eston, pan-closets are in use; whilst 
in the Kirkleatham district the houses are provided with waterclosets. 
In some of the districts, again, the emptying of the filth receptacles is 
undertaken by the sanitary authority at weekly or bi-weekly intervals, 
whilst in others the work of removal is done under contract, the inter- 
vals varying from once in a fortnight to once in one, two, or three 
months. The classes of houses invaded were very various; cases 
occurring in houses of all sorts, from the house of the poorest labourer 
to the mansion of the county Member. Houses also situate at different 
elevations were apparently indiscriminately invaded. 

As regards water supply in the Area of Inquiry, the entire urban 
districts of Middlesbrough, Stockton-on-Tees, and South Stockton, as 
also portions of the urban districts of Normanby, Ormesby, Eston, 
Kirkleatham, with portions of the rural districts. of Stockton, Guis- 
borough, Stokesley, and Darlington, obtain their water from the works 
of the Stockton and Middlesbrough Water Board, whilst the whole 
urban district and a portion also of the rural district of Darlington are 
supplied from the mains of the Darlington Waterworks. Notwith- 
standing that the works referred to are separate, the source of the water 
is in both instances the same, namely, the River Tees; and the water is 
obtained from what is practically the same locality of this river, the 
intakes of the two works being situate within a few score yards one of 
another, at Broken Scaur, two miles above the town of Darlington. 

Without entering into a detailed description of these separate water- 
works, it may be noted that in each case the water is pumped direct 
from the river into subsidence tanks, and that it is afterwards filtered 
through sand and gravel before being delivered to consumers. The 
daily pumping at the Darlington works averages from 1,500,000 to 
2,000,000 gallons, and at the Stockton and Middlesbrough works it 
averages about 9,000,000 gallons. 

On the diagram map accompanying this report the area supplied with 
the Tees water is roughly indicated, and it will be found that excep- 
tional fever prevalence in the Area of Inquiry during the four weeks 
ending October 4th was (save for a somewhat heavy incidence in far 
distant Crook during the last fortnight of the period) practically limited 
to the districts so supplied. 


Having obtained this prima facie evidence of limitation of the 
incidence of the enteric fever prevalence to the users of a particular 
water, I next obtained from the managers of the respective waterworks 
the number of houses supplied by them in the several districts. From 
the returns so obtained it appeared that in the whole Area of Inquiry 
upwards of 41,000 houses obtained their water supply from the River 
Tees, whilst some 56,000 houses were supplied from other sources. 

During the four weeks ending October 4th some 500 houses supplied 
with water from the Tees were invaded by enteric fever, this number 
giving a house attack rate of about 12 per 1,000, whereas in the 
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56,000 houses obtaining their water supply from other sources, less than 
50 were invaded by enteric fever during the same period, a number 
equivalent to a house attack rate of less than 1 per 1,000. 

In this connexion it is to be noted that in the Darlington, Stockton- 
on-Tees, Middlesbrough, and South Stockton urban districts, where 
practically the whole of the houses obtain their water supply from the 
Tees, house invasions were, as already stated, 18, 12, 12, and 11-5 
respectively per 1,000 houses, and it is to be noted that upon carrying 
the investigation further to the districts partially supplied with Tees 
water, the following rates of house attack were found to obtain amongst 
those sections of them receiving their supply from the Tees :—Darling- 
ton Rural, 27; Stockton Rural, 21; Ormesby Urban, 14; Eston Urban, 
14; Normanby Urban, 21; Kirkleatham Urban, 10; Guisborough Rural, 
54* ; Stokesley Rural, 2-5 per 1,000; at the same time that within the 
same districts the house attack rates amongst users of other water were 
as follows :—Darlington Rural, 1; Stockton Rural, nil; Ormesby Urban, 
nil; Eston Urban,f 21; Normanby Urban,{ 15 ; Middlesbrough Rural, 
nil; Guisborough Rural, nil; Kirkleatham Urban, nil; and Stokesley 
Rural, nil, per 1,000 houses. 

Putting aside the two cr three cases in which the numbers are so 
small as to give unreliable rates, it will be observed that exceptional 
incidence of attack has been almost entirely confined to the users of 
the Tees water. It will also be observed that in the larger districts the 
house attack rates were almost absolutely uniform. 

It is further to be noted that several small clusters of houses supplied 
with Tees water escaped invasion, e.g., Hartburn (51 houses) ; Elton (11 
houses) ; Long Newton (9 houses); Preston (31 houses); Eaglescliffe 
Junction (7 houses); Urlay Nook (9 houses); and Eaglescliffe (61 
houses), situate in the Stockton Rural District ; whilst at Yarm in the 
Stokesley rural district, with 378 houses, only | was invaded, and that 
during the last week of the period ending October 4th. Assuming water 
to have been the carrier of the disease, it was to be expected, having 
regard to a particulate nature of enteric fever poison, that certain such 
small groups and clusters would escape invasion. 

It is necessary to consider in some detail the circumstances of the 
River Tees in its course above the intake of the waterworks. Above 
Broken Scaur, where the intakes of the two waterworks are situate, the 
River Tees has a drainage area of upwards of 800 square miles, and the 
quantity of water flowing past the pumping station has been variously 
estimated at from 45,000,000 to 27,000,000 gallons per day in times of 
greatest drought. Upon this drainage area there is a scattered popula- 
tion of some 15,000 persons, in a large number of villages and detached 
farm houses. Within this area the River Tees receives either directly 
or indirectly the drainage of some 15 to 20 villages, as well as that of 
the town of Barnard Castle. A considerable proportion of the land in 
the drainage area is used for grazing purposes, and some of it is at 
certain periods of the year covered heavily with manure, of which an 
indefinite amount will undoubtedly find its way into the river. Many 
graveyards and farmsteads also add their quota of pollution to the stream : 


* Thirty-seven houses only supplied from the Tees, of which two invaded, 
+ Ninety-six houses only receiving supply from other sources than the Tees, of 


which two were invaded. be! 
One hundred and ninety-three houses obtaining their supply from other sources 


than the Tees, of which three were invaded, 
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but putting aside these genera! sources of pollution it will be neeenrary 
to consider briefly particular sources of foulness. 

Taking, in the first instance, the north bank or Durham side of he 
river, about half a mile above the intake is situate the village of Low 
Coniscliffe (33 houses), the slop drainage from which is conveyed into 
an open pool or cesspit situate in an old river course of the Tees at a 
distance of about 50 yards from its present course. During periods of 
heavy rainfall a certain amount of this slop drainage passes into the 
river, whilst in very heavy floods the river actually overflows the 
portion of the field in which the pool is situate. Two and a half miles 
above the intake the Ulnaby Beck passes into the river. This beck 
conveys the slop drainage of High Coniscliffe (about 60 houses). Ata 
distance of six miles from the intake is situated the village of Gainford, 
containing some 170 houses, many of which are of good class and 
furnished with waterclosets. Part of the drainage of this village is dis- 
charged directly into the Tees, but the major portion is conveyed i in 
pipes to an open ditch running down the side of a field and having its 
outfall into the river. The soil through which this ditch passes is of a 
porous nature, and during dry weather the liquid portion of the sewage 
percolates into the land, “whilst the solid filth accumulates and forms a 
black deposit in the bottom of the ditch. During heavy rain this black 
deposit is carried bodily into the Tees, and upon one occasion when I 
visited the outfall, a black streak could be clearly observed in the river 
for a considerable distance. About a mile above Gainford the River 
Tees is joined by the Alwent or Staindrop Beck. Some three miles 
above its confluence with the Tees this beck receives the drainage of the 
large village of Staindrop (upwards of 300 houses). The Staindrop 
drains are so constructed as to allow of considerable deposit, which is 
only washed out when they are either flushed artificially or during 
periods of heavy rain. Omitting other minor sources of pollution, with 
which I propose to deal more particularly in my complete report, the 
town of Barnard Castle is reached at a distance of 17 miles from the 
intake. Barnard Castle contains over 1,000 houses, and has an estimated 
population of from 5,000 to 6,000 persons. It is a market town, and 
during the summer months is a place much resorted to by the inhabi- 
tants of the northern seacoast towns as an inland watering-place. 
During the spring a regiment of militia undergoes its annual training 
here, the recruits being billeted in iodging-houses chiefly situate in the 
lower part of the town near to the river. Nearly 400 of the houses are 
provided with waterclosets. ‘The town has been sewered throughout, 
and the outfall of the main sewer is directly into the Tees, about half a 
mile below the town. In addition. to this source of pollution there are 
six privies situate directly on the bank of the river, which discharge 
their contents on to the foreshore. ‘These privies serve a consider able 
number of houses, including common lodging-houses and houses in 


which militia recruits are billeted, situate in “the lowest part of the ~ 


town. ‘The slop drainage from the majority of these houses is dis- 
charged by numerous drains directly on the foreshore, and here also 
ashes, house refuse, waste building material, and midden refuse have 
until a very recent period been “deposited in considerable quantity. 
This foreshore during ordinary states of the river varies from 10 to 40 
feet in width, and is “only covered when the river is in flood. In the 
intervals between floods excrement, ashes, slops, and other filth accu- 
mulate in very considerable quantity : in fact, the whole of the foreshore 
becomes covered with a mass of stinking abominations which have to be 
seen and smelt to be appreciated. Above Barnard Castle, after omitting 


ve 
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ty ‘fev farmhouses and the village of Eggleston, no great bulk of pollu- 
tion passes into the Tees until "Middleton-in- Teesdale is reached, some 
10 miles higher up. Here again much sewage passes directly into the 
river, and two or thr ee privies directly discharge their contents into it. 
The main drainage of Middleton is ostensibly conveyed on to land, but, 
as a matter of fact, the state of affairs here is very similar to that re- 
ferred to as taking place at Gainford, the sewage passing into field 
ditches, where, in dry weather, the more liquid portion percolates into 
the land, and the sofids are deposited 3 in the ditches until such time as 
they are flushed bodily into the river during periods of heavy rainfall. 
Above Middleton-in-Teesdale, although there are no large aggregations 
of houses, the slop and farmyard drainage from many isolated farm- 
houses passes into the river. 

Taking now the south or Yorkshire bank of the river, the sources of 
pollution are altogether much fewer and less gross than those on the 
Durham side. The slop drainage of many farmhouses and small 
villages finds its way into the becks and the rivers tributary to the Tees 
(Deepdale and Lartington Becks and Rivers Greta, Balder, and Lune), 
and thus adds some pollution to the river. At Startforth, however, 
situate immediately opposite the town of Barnard Castle, pollutions of 
similar nature, though of less extent than those noted at Barnard Castle, 
exist. The whole drainage of the villages of High and Low Startforth 
is discharged by means of several outfalls, either directly into the Tees 
or on a foreshore which exists on this side of the river similar to that 
already referred to on the Barnard Castle side. Here too some three or 
four privies discharge their contents, and upon this foreshore the drains 
from the stables attached to a publie- -house, and the discharges from an 
urinal erected by the Board of Health, are also received. The foreshore 
further serves as a common place of deposit for privy midden and house 
refuse. One accumulation of such filth was noted on the occasion of 
one of my visits which must have comprised from 10 to 15 cartloads. 
At Low Startforth is a mill giving employment to some 200 hands, for 
whose use some six or seven closets are provided, all of which discharge 
their contents directly into the river. 

Without going into further detail, it will be clear that a considerable 
amount of excremental filth and house refuse is being continually 
poured into and conveyed down the river, and that the amount of 
polluting matter so carried down is enormously increased during periods 
of heavy rainfall when the river is in flood. It is to be noted that as 
regards the filth brought down from Barnard Castle and Startforth 
there has been, owing to changes in the river conditions, a notable 
increase during recent years when the river is in flood ; for I understand 
from the medical officer of health for Barnard Castle that, prior to the 
year 1885, a weir known as ‘‘ The Warrens” existed across the river at 
the lower end of the town, and that in consequence of this weir the 
river bed above it was always covered with water. So that at this time 
there was no foreshore, and the discharges from the privies and drains 
passed into the river in driblets, instead of accumulating, as at present, 
for considerable periods in the intervals between successive floods. A 
breach is stated to have been formed in this weir some five years ago, 
and this breach has been increased year after year until at the present 
time the weir as such is non-existent. 


Having regard to the above conditions of the river, its foreshores, and 
its tributary streams and ditches, the question necessarily arose as to 
whether, during the three or four weeks prior to the date when the 


App, A. No. 8 


On an Epidemic 
pr evalence of 

Enteric Fever in 
Tees Valley; by 
Dr. Barry. 


74 gars het 3 ag 48 


Arp. A. No.8. sudden increase took place in the number of cases of enteric fever 
Onan Epidemic Notified in the towns supplied with water from the river, there had "id 
prevalence of ., occurred any exceptional circumstances of a nature to discharge whole- * 
Tees Valley; by Sale into the Tees polluting matter that may have comprised the : 
eae material of enteric fever. : 
Upon obtaining records of the rainfall from various observers in the , 
Tees Valley it was at once seen that this question could be answered in 
the affirmative so far as a flood in the river was concerned. In the 
following Table III. will be found the rainfall at four stations in the 
Tees Valiey, fortnight by fortnight, from the beginning of the year. 
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From the above table it will be observed that the heaviest rainfall 
recorded in the Tees Valley during the period under review occurred in 
the fortnight ending August 23rd, when the amount varied at the 
different stations from upwards of three to upwards of four inches. 
According to observations made on behalf of the Tees Fishery Board it 
appears that the river was in “heavy flood” on the 13th and 23rd of 
August respectively ; the last occasion prior to August 18th when a 
“heavy flood” had been recorded being on May 17th, nearly three 
months earlier. In the interval there had no doubt been several 
occasions of much rain. Thus the rainfall at Barnard Castle during 
the fortnights ended June 14th, July 12th, and July 26th, was above 
the fortnightly average. But on reference to the daily register the fall 
was found to have been spread over a number of days in each of the 
fortnights in question, whereas in the fortnights ending May 17th and 


_ August 23rd, the bulk of the rain fell on two or three consecutive days 


only. In view of the facts I have recorded as to excrementa] and other 
refuse stored on the banks and in the neighbourhood of the Tees at 
points above the intakes of the waterworks, and ready to be swept into 
the stream on the occasion of the next ensuing flood, the heavy rainfail 
which occurred during the fortnight ending August 28rd is a note- 
worthy circumstance exactly parallel (making allowance for what is 
known.as to the incubation period of enteric fever) to the observed 
sudden diffusion of fever in all the districts supplied with Tees water. 
Liability of the Tees to dangerous fouling has long been admitted. 
The amount of the pollution passing into the Tees above the intake was 
indeed, as regards the Stockton and Middlesbrough sanitary authorities, 
a matter of common knowledge as far back as 1876. At that date these 


authorities applied to Parliament for authority to purchase compulsorily 


the waterworks from the company in whose possession they then were, 
the polluted condition of the river water being one of the chief grounds 
upon which the authorities based their application, and in support of 
which they brought forward a mass of evidence. 

As regards the Darlington sanitary authority too, special investiga- 
tions were made in 1887 with a view of ascertaining the differing 
quality of the river water at ordinary level and in times of flood, and 
short extracts from the reports of Professor Hare and of Mr. W. F. K. 


Sanitary Authority to examine the water by biological and chemical 
tests respectively, will be of interest. Professor Hare stated the 
general result of his observations as follows :— 

* (1.) On the occasion of a sudden rise of the river’s flow, and for 40 

‘‘ hours after its onset, there is a great increase in the organic 
“ matter present in the Tees water at the pumping station, 
‘¢ and there is at such a period evidence of the abundant 
‘¢ presence of unaltered sewage matter. 
“ (2.) The filtering processes carried on at the waterworks greatly 
‘“ reduce the amount of organic matter in the water as 
“ supplied to consumers; but during a period of high water 
‘in the river, the water as supplied in the town shows the 
‘ presence of organic matter which is in part composed of 
‘ fresh sewage material.” 

Mr. Stock, after giving a number of analyses, and reporting generally 
on the chemical constituents of the river water, arrived at the following 
general conclusion with respect to the river water during flood time :— 

“ J find first a decided access of sewage due to Barnard Castle, and 

“ second, the existence of sewage matter in an unaltered condition 
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*¢ at the Darlington Corporation’s intake. It must be understood 
that when I speak of sewage, J class under this description town 
“ refuse of various kinds with the actual contents of the sewers, 
“ and I have no doubt whatever that the pollution found: in the 
‘* Tees at Darlington during partial flood is very largely due to 
‘* filth washed down from Barnard Castle ; to say nothing of the 
** total sewerage of that town falling directly into the river, the 
‘¢ whole riverside population on both* sides use the stream as a 
** common depository for all kinds of unmentionable abominations. 
“ I speak from my own knowledge, and I say without fear or 
“ favour that the way in which the Tees water is seasoned at 
« Barnard Castle for use by the inhabitants at Darlington is 
absolutely scandalous.” 
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There is, moreover, recent chemical evidence which shows that at a 
period very shortly after the flood of August 138th, 1890, the Tees 
water contained an excess of organic matter. The two following 
analyses were made of water collected in Middlesbrough on August 18th, 
1890, or five days subsequent to the flood of August 138th, and on 
October 15th, 1890, respectively by Dr. Frankland, at the instance of 
the Stockton and Middlesbrough Water Board, and published by them 
as testimony to the purity of the water. 


TABLE LV. 


Resutts of ANALYsuS (expressed in parts per 100,000) of Warrr from 
the Stockton and MippiesproucH Waterworks, made by Dr. 
E. FRANKLAND in August and October, 1890. 
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From the above analyses it will be seen that the water collected in 
August, although shown by the amount of solid matter and by the 
degrees of hardness to be more dilute than that collected in October. 
contained more than double the amount of organic carbon, and four 








* At the time when this report was written Startforth was included within th 
. ° € 
district of the Barnard Castle Board of Health. 
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times the amount of organic nitrogen than the second sample, whilst in 
neither had any oxidation of the organic matter apparently taken place. 


But whatever the customary quality of the water distributed by the 


ending August 23rd, water containing an excessive amount of organic 
matter, much of it of excremental nature, was pumped from the River 
Tees; nor that three to four weeks later the number of cases of enteric 
fever notified* as occurring in South Durham and North Yorkshire 
amongst the consumers of that water amounted to an epidemic outburst 
of the disease. So, too, there can be no question that this epidemic 
prevalence of enteric fever was practically confined to the consumers of 
Tees water, that the houses supplied with that water were invaded in an 
almost uniform proportion throughout the sanitary districts supplied 
with it, and finally that these districts had no other circumstances in 
common which could be regarded as an at all likely medium for the 
conveyance of the specific poison. 

All this is independent of the fact that with the exception of two 
eases of enteric fever occurring in Barnard Castle in the first week of 
September, there are no reliable records of the presence of the disease 
in any of the towns or villages above the intakes of these waterworks, 
immediately prior to the outbreak. But it is a matter of common 
knowledge that slight attacks of enteric fever are frequently unrecog- 
nised ; and when it is remembered that several of the towns and villages 
above the intake have a considerable floating population throughout the 
summer months, and that a steady stream of tramps is continually 
passing through the district, attracted by the extensive waterworks now 
in course of construction for the Stockton and Middlesbrough Water 
Board in the valley of the Balder, it is not to be denied that unrecorded 
opportunities for the introduction of specific material of enteric fever 
into the upper reaches of the Tees may have been many. 


From a consideration of all the circumstances of the case, I have 
personally no hesitation in attributing the epidemic of enteric fever in 
the Lower Tees Valley to the water pumped from the River Tees during 
the fortnight ending August 23rd, at a time, namely, when the river 
was in flood and when it must have contained abundance of excremental 
matter. And I consider that so long as water for drinking purposes is 
drawn from the Tees, the condition of that river remaining as at present, 
so long will there be danger of the occurrence of similar epidemics to 
that described in this repert in the districts thus supplied with Tees 
water. 

There can be no question that if the sewage and excremental and 
other refuse of the various towns and villages above the pumping 
station were prevented from passing into the Tees, the danger of 
specific pollution of the water would be very greatly reduced; but even 
under these circumstances it is still doubtful whether a water pumped 
from a river at a point upwards of 40 miies from its source is, anywhere 
in this country, a desirable supply for drinking purposes. 





* Tt will be observed that in all the figures with regard to the disease prevalence 
I have given the date of notification and not date of attack, it being found im- 
practicable at the time of my inquiry to obtain reliable information as to the latter 
date. Taking into account the period of incubation and the time which would 
elapse before the doctor was called in, and the case “ notified,” it may be assumed 
that not less than three, and very likely four, weeks would elapse between the date 
of infection and of notification. 
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App. A. No. 8 Until some very decided improvement is effected, either in the river 
Onan Epidemie Conditions or in the source of the water supply, it will be advisable for 
epee Orin Persons residing in the towns recently infected by enteric fever to boil 
Tees Valley; by all water prior to its use for drinking purposes. In this sense I have 


Dr. Barry. already advised the several sanitary authorities concerned. 
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No. 9. App. A. No. 9. 


On an Oursreak of DipHTHerRIA at BzrRKHAMPSTEAD, Herts, and On Diphtheria at 
Berkhampstead ; 
upon the SrewHRAGE of the Town; by Dr. BLAXALt. by Dr. Blaxall. 


THIS inquiry was instituted in consequence of the Board having 
received information of an outbreak of diphtheria at Berkhampstead, 
affecting especially the Grammar School. It was supposed to be in 
some way related to defective sewerage. 

Berkhampstead is a small town situated in the Berkhampstead rural 
sanitary district, under the jurisdiction of the Berkhampstead Rural 
Sanitary Authority. They have appointed a parochial committee to act 
for them in the town under the Public Health Act, 1875, section 202. 
The population is estimated at 5,500 persons. ‘The town stands on the 
chalk formation. The principal street (High Street) running from 
N.W. to S.E. is about a mile in length, somewhat undulating, and 
intersected by several smaller streets. The Grand Junction Canal lies 
on the N. of the town, and between this and High Street flows the 
Bulbourne stream, running almost parallel to High Street but at a lower 
level, and entering the canal at the east end of the town. 

King Edward’s Grammar School stands in Castle Street, near the 
centre of the town, between High Street and the stream. The strength 
of the school is about 190 boys, of whom 98 are boarders, and the rest 
day scholars. ‘The boarders reside in three separate houses, 64 living in 
the school-house in Castle Street with the head master, the Rev. T. C. 
Fry ; and 19 and 165 respectively in two boarding-houses in High Street 
kept by assistant masters, Messrs. Fricker and Gowring. Of the 
92 day boys, 58 reside in the town and 34 in the surrounding neigh- 
bourhood, coming in daily by train to attend school. — 

I commenced my inquiry at Berkhampstead on February Ist, 1890, 
when I placed myself in communication with Dr. Thompson, Medical 
Officer of Health, and the several medical practitioners of the town, who 
kindly supplied me with information respecting the several cases of 
throat illness that had come under their observation from September to 
December last inclusive. The teachers of the board and national schools 
likewise furnished me with the names of children who had absented 
themselves from school during the same period on account of sickness. 

I did not hear of the presence of any throat illness in the town prior 
to September 18th. This was the date of the re-assembling of the 
Grammar School. 

Two cases have especial interest for the inquirer into the origin of 
the disease: one was the case of somebody, a boarder at the school, who 
first came under medical treatment for a sore throat during the last 
week of September; the other was a day scholar (H. T.) living at 
Kitsbury, a suburb of Berkampstead, who stayed at home on September 
24th on account of sore throat. The former case will come under 
consideration in the course of this report, but of the other case, as being 
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earlier in point of his first definite symptoms, I proceed to give a more 
particular account. 

The Kitsbury family consisted of husband, wife, and five children, 
three boys (of whom H. T. was the second), two girls, and two servants. 
The ages of the children ranged between 9 and 14 years. The three 
boys all went to the Grammar School. H.T.was kept at home from 
September 24th to October 16th, when he returned to school for two 
days. In the meanwhile, early in October, his mother and one of his 
sisters were attacked with throat illness, followed on the 7th October by 
the eldest brother, who up to that date had continued to attend :school. 
On October 9th, Mrs. T.’s illness was pronounced by her medical 
attendant to be diphtheria; subsequently the other sister was attacked, 
and lastly, on October 19th, the youngest boy, who up to that date had. 
gone to school daily. This boy and his mother both suffered from 
diphtheritic paralysis. It should be noted that Mrs. T. had suffered 
from diphtheria some 20 years before, and ali the family were subject 
to sore throats. 

After this there was no further case of recognised diphtheria in the 
town until December 3rd ; but it is in evidence that throat illness of 
more or less severity had continued present in the Grammar School, 
commencing shortly after the re-assembling of the boys. The attacks 
occurred in irregular sequence, viz., on September 24th (H. T., before 
mentioned), 26th, 30th; October 2nd, 7th, 19th (the last two being 
H. T.’s brothers), 28rd, 26th; November Ist, 2nd, 4th, llth, 13th, 
18th, 22nd, 25th, 26th, and December 2nd. All the foregoing cases, 
with the exception of H. T. and his brothers, occurred in boarders 
living in one or other of the grammar school-houses. The cases were 
of an ill-defined character. The head master, indeed, expressed doubt 
as to whether certain ailments could properly be spoken of as “throat 
illness ” at ail. 

After December: 2nd the character of the disease changed, typical 
diphtheria of a virulent and fatal form manifesting itself, attacking 
first a day boy, G. A., on December 8rd, who died on December 13th. 
On December 5th, three cases of ill-defined throat illness occurred 
amongst the boarders. December 8th, a boarder was taken ill with what 
ultimately proved to be nasal diphtheria. [Unfortunately the nature of 
the attack was not recognised and the boy was sent to his home, with 
the sad result of his mother and two of his sisters contracting diphtheria 
and dying.| On December 9th, an assistant master lodging in the 
town was attacked. On the 11th, six boarders and one day scholar, 
one boarder dying. On the 13th, one boarder and one day scholar 
began to be ill. On the 14th the school was broken up, two boarders 
manifesting diphtheria after arrival at their homes, and one case proving 
fatal. 

Altogether, inclusive of the recognised diphtheria cases, there was a 
total of 40 cases of throat illness, of which 380 occurred in boarders, 
four in day scholars, one in an assistant master lodging in the town, and 
the remaining five in the family of the day scholar, H. T. No case of 
diphtheria occurred in the town after the school was dispersed. 

The children of the board and national schools were, according to the 
testimony of the teachers, exceptionally healthy during the term. The 
teachers did not remember any cases of sore throat amongst the chil- 
dren ; but the lists of the National School showed some cases of mumps 
in a family commencing on 20th September. Remembering my 
experience elsewhere of so-called mumps having been followed by 
marked diphtheritic paralysis, | made careful inquiry into the history 
of these cases, with the result of satisfying myself that there was 
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nothing to justify suspicion that diphtheria had been present in these 
eases. So they may be dismissed from further consideration.—The 
doctors’ lists show that two families, residing in the town, but uncon- 
nected with the Grammar School, were attacked with throat illness, one 
on November 14th the other on December 10th. In the first family the 
mother was first attacked, followed by her two children, a circumstance 
suggesting that the woman’s throat illness might have been contagious 
in character. But her symptoms were not such as usually belong to 
throat disease of any infective sort. She had great difficulty in swal- 
lowing till “something burst in her throat, which afforded instant 
relief,” probably an abscess in the tonsil. The case of the 10th 
December occurred in a man who was the only one attacked out of a 
family of five or six persons, including two children. My inquiry into 
the particulars of the case went to confirm the opinion of the medical 
attendant as to the non-diphtheritic character of the illness. 

It has been mentioned that the origin of the outbreak was attributed 
to nuisance caused by defective sewerage of the town. The assistant 
master and some of the boys who suffered from diphtheria made special 
complaint of the stinks emanating from the sewers in Castle Street. 

‘The sewerage of the town, as will presently be shown, is of the 
most defective character, giving rise to nuisances that are everywhere 
prevalent to a greater or less degree. Yet I heard of only two tamilies 
unconnected with the Grammar School who had come under medical 
treatment for throat illness, and this apparently not of a diphtheritic 
character. Again, persons passing through Castle Street on their way 
to and from the railway station or elsewhere, including those 35 day 
scholars who come in daily by train, are exposed to these sewage 
nuisances, and they all escaped. If sewer stinks in the specially offen- 
sive Castle Street were to be held responsible for the diphtheria in the 
assistant master and boys who complained of the stinks, diphtheria would 
have to be looked for equally amongst the residents of that locality, as 
well as amongst a notable number of persons frequenting the street. 
Yet I could hear of no such cases. On review of the whole case, it 
appears to me that stinks from the sewers must be excluded from having 
played any direct part in the dissemination of the disease. In like 
manner milk supply and demestic animals, channels by which diphtheria 
at other places has been found to be spread, can be dismissed. ‘The water 
supply, too, may be absolved. 

[The sanitary condition of H. T.’s home demands consideration, 
seeing that his throat illness was followed by five other cases in his 
family, including two typical cases of diphtheria. The drainage of this 
house is conveyed by a sewer to the Bulbourne stream to the west of 
the town, and is quite distinct from the town sewerage. The dwelling 
was at times rendered offensive, especially one small room in which 
Mrs. T. was in the habit of sitting with her boys when they prepared 
their lessons, by reason of a faulty closet, the contents of which went 
into a catchpit under the flooring of the closet; this had become 
broken, admitting the escape of sewer air into the house. ‘The question 
arises whether the six cases of throat illness in this family were due 
to the unwholesome condition of the dwelling. Against this view I 
mention, for what it is worth, the escape of all throat illness amongst 
the occupants of other dwellings that drained into the same sewer. | 

Reverting to the conditions of the Grammar School soon after its 
re-assembling on September 18th, I would say that it is not to be taken 
‘for granted, because H. T. was the first scholar to show a sore throat 
that the diphtheria originated with him. He was, it will be remembered, 
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App. A. No.9. the earliest person in his household to be attacked, and it is quite 
On Diphtheria at POSsible that he was only the first of the school series, and got the 
“Berkhampstead; complaint, like later cases, from some common infection of the school. 
by Dr. Blazall. And here we may see the interest of the other case, some boarder of 

whom I have previously spoken as coming first under medical treatment 
for a sore throat in the last week of September. One boarder made 
some complaint on the 26th, and it would hardly be safe to deny that 
that boy may have introduced the infection into the school. And a 
similar, and perhaps stronger, suspicion may attach to the case of 
another scholar, who first complained of his throat on the 30th instant ; 
he was a boy (B.) who had been habitually subject to sore throats 
ever since he had had diphtheria, some five years before, so that it is not 
improbable that this boy’s throat was bad some few days before he 
applied for medical treatment. Even if we should not accept the 
opinion advanced by some authorities that diphtheria poison may 
continue dormant in the system for an indefinite period after the first 
attack, we may yet believe that in B.’s case his throat was in an 
infectious condition at an early (hardly noticeable) phase of his ailment. 
Looking at the whole evidence, as it presents itself to me, it seems to 
point very strongly to the school itself as being in some way concerned 
in the origin of the disease, the introduction being probably effected 
by some unrecognised case at the time of the re-assembling of the 
school. 

The continuance of sore throat amongst the school boys, notably the 
boarders, could not be ascribed to any fault in the sanitary condition of 
the three school dwellings. Of the school-house itself, the general 
drainage arrangements were satisfactory. They had been carefully 
carried out, and included the cutting off of air communication with the 
sewer, the provision of efficient ventilation and flushing of drains and 
closets, and severing connexion of sink and bath pipes from drains. 
It is true that on examination of the main drain after the school had 
been dispersed, some joints were found to be defective, and had to be 
made good; but they were at a depth of some 4 or 5 feet from the 
surface, and cannot be supposed to have been concerned in the throat 
illness. The boarding-houses, on the contrary, were not so satisfactory. 
One house had a cess-pit privy on the premises, and the other had a 
closet which drained into a cess-pit, and the house drain in faulty 
connexion with the sewer.* 

Whether the change in the type of the disease after December 2nd 
was dependent upon any peculiar atmospheric or other condition, or to 
any idiosyncracy of constitution, there was nothing to show ;t but after 
this, diphtheria spread rapidly amongst the boys, favoured no doubt by 
the same intermingling of infected and healthy in the school as had 





* These conditions have since been amended. 

t As already stated, throat illness continued in the school till December 3rd, 
when G. A., one of the day scholars, was attacked with typical diphtheria. I made 
careful inquiry into the history of this case, and found that G. A. bad played in a 
football match at King’s Langley on November 30th (i.e., three days before his 
attack), but so far as I could learn, by inquiry of the medical men practising in that 
neighbourhood and otherwise, there was no probability of exposure to the infection 
of diphtheria on that occasion. Thinking he might have incurred risk of such 
exposure by visiting the house of H. T., infected in October, I made inquiry in that 
direction, with the result of finding he had had no intercourse with them, as the T. 
family went to the sea-side during convalescence, and did not return home after 
G. A.’s attack. Failing evidence of any other channel of infection to which G. A. 
was exposed, it would seem that the diphtheria in his case was intimately related to 
the previous and protracted throat illness in the school. 
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operated all along in keeping up the throat illness. The first sufferer App. A. No. 9. 
from this more serious type of disease had attended choir practice on 6, pipntheria at 
Sunday, December Ist, and had there been brought into close contact Berkhampstead ; 
with the assistant master and four or five boys, who were all subse- °Y P* Blaxall. 
quently attacked with diphtheria. Thus it appears to me that, just as 
the weight of evidence favours the conclusion that throat illness owed 
its introduction to some infected boy from home, so the dissemination 
was due to infected and healthy being brought together in the school. 
This conclusion is quite in keeping with experience elsewhere, it being 
no uncommon thing to find ill-defined throat illness obtaining in schools 
for a time, and ending in typical diphtheria; especially has this been 
found to be case in the autumn, the season when these cases occurred. 
These facts should impress upon school authorities the importance of 
regarding any throat illness with suspicion, and the necessity of skilled 
observation, with the adoption of measures of isolation for cases that may 
have infective quality. 

Sewerage and Drainage.—The sewerage and drainage of the town, 
as already said, is of a most defective character, involving faults in 
construction, and a method of disposal of sewage fraught with nuisance 
injurious to health. ‘The main sewer which runs along High Street is 
merely an old brick sewer originally laid down by the highway authori- 
ties at a depth of about two feet for the conveyance of surface water, 
and is utterly unfitted for the purpose of carrying off sewage ; it permits 
leakage, and it favours deposit. I had the sewer opened in two places, 
when I found some four inches of thick black mud at each place. 
‘This sewer receives the contents of various branch sewers from the 
streets on the south, and gives off sewers on the north which pass down 
certain streets, and ultimately discharge into the stream. ‘The principal 
of these is the sewer which goes down Castle Street and empties into 
the stream on the east side of the bridge. Another sewer takes the 
sewage from the west end of the main sewer, and ultimately enters 
the stream on the west side of the bridge. This sewer is actually pro- 
vided with two catchpits for the subsidence of the solids ; the large 
catchpit being only a few feet removed from cottages, and giving rise to 
intolerable emanations, especially during the time of removal of the 
solid contents. I received loud complaints of the nuisance caused by 
the sewer outlets, which is said to be intensified by the admixture of 
hot brewery refuse. 

The branch sewers are said to be constructed of glazed pipes. But 
no provision is made for the ventilation or flushing of the sewers. 

From the foregoing it will been seen that the Berkhampstead 
Sanitary Authority have failed to fulfil the requirements of the Public 
Health Act, 1875, sections 15 and 19. That the evidence of this report 
goes to exculpate the sewerage evils existing in this town from direct 
concern in the causation and spread of throat illness on this occasion 
does not constitute the smallest justification for the present state of the 
sewerage. Not only is its condition a distinct violation of law, and a 
standing cause of offence and other danger to health, but its condition is 
such as to ensure the spread of such diseases as cholera and typhoid 
fever should they by chance be introduced into the town. Nor is 
mischief from the present condition of Berkhampstead sewers limited to 
the town itself, for the stream empties into the canal at the east end of 
the town, polluting its waters with foul and dangerous sewage. It, 
therefore, behoves the Authority to adopt immediate remedial measures 
by the substitution of efficient sewerage and drainage, and to lose no 
time in obtaining the advice of a skilled engineer as to the means of 
gaining this efficiency. 
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In conclusion, I would express my sincere thanks to the head master, 


On Diphtheria at the Reverend T. C. Fry, the several medical practitioners, Messrs. 
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Hobson, Batterbury, and Bontor, also to the teachers of the board and 
national schools, for their courteous and ready assistance in affording me 
information. My thanks are also greatly due to Dr. Thompson, the 
Medical Officer of Health, who accompanied me throughout my inquiry, 


and whose previous investigation had to a great extent cleared the way 
for me. 


No. 10. 


On Prevalence of DreatTHertia and “ Crour” in the STaLyBRIDGE 
Ursan Sanirary District, and upon the GENERAL SANITARY 
Circumstances of the District; by Mr. Sprar. 


* Tse urban district of Stalybridge covers an area of 3,071 acres, and 
contains a population, mainly aggregated on the western border of the 
district, now estimated at 28,000. On the west is Ashton-under-Lyne 
(the two towns being almost continuous) ; on the south and south-west 
are the Dukinfield and Hyde Urban Districts ; on the north and north- 
west, the Mossley and Hurst Urban Districts; and on the east is an 
elevated and for some distance sparsely populated tract of country. 
The River Tame and the Huddersfield Canal pass side by side through 
a valley which cuts the district in an east and west direction, and upon 
the somewhat steep sides of which the town is situated. Geologically, 
the western and more populous berders of the district are on the Lower 
Coal Measures or Gannister Beds; the eastern part on the Mill Stone 
Grit and Shale. The surface soil is chiefly clay and shale. Cotton 
mills supply the staple industry. 

Mortality statistics of the district during recent years are given 
below :— 
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The most notable features of this table are the high general mortality 
shown, the high infant mortality, the endemic prevalence of “ fever ” 
(apparently all typhoid), the large increase in the mortality from 
diphtheria during 1889, and the coincident large increase in the 
mortality from “croup.” During 1889, in addition to the deaths 
above recorded, four were registered from “laryngitis” or ‘laryngitis, 
tonsillitis”” ; and during the first two months of 1890 two deaths from 
diphtheria were registered and two from “croup.” Investigation of the 
circumstances of this recent fatal prevalence of throat diseases was the 
chief purpose of my inquiry. 

So far as I could learn, the number of non-fatal cases of diphtheria, 
or of other sore throat, had been, relatively to the deaths, remarkably 
few. A system of compulsory notification of infectious diseases (diph- 
theria but not croup being amongst those scheduled) is in force in the 
district, but, except for those that proved fatal no single case of diph- 
theria had been reported to the authority. One medical man practising 
in the district teld me that during 1889 he had had three or fonr cases 
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of what he regarded as inflammatory croup terminating in recovery, 
and another that he had had. two or three cases of severe sore throat 
n that he considered suspicious of diphtheria. In one house I myself 
found a child suffering from a sore throat that I regarded as diphtheritic, 
and I learned that the mother had suffered similarly before. In only 
three houses where a fatal attack or fatal attacks occurred, either of 
diphtheria, or “ croup,” or laryngitis, did I find that other members 
of the family had suffered from n32-fatal sore throat. ‘The disease was 
undoubtedly very fatal, and with few exceptions death occurred within 
three or four days of seizure, or at least of the occurrence of any 
noticeable symptoms. 

There can be little doubt that many of the so-called cases of “ croup ” 
were cases of true diphtheria. The history of the household invasion, 
alone, was in several cases strongly suggestive of this. ‘Thus :— 

In one family, within a week, two children died from « croup,” and 
another from “ tracheitis” (so certified). [One medical man who saw 
the last-named case assures me that it was without doubt a case of 


diphtheria, and certified it as such to the authority. A fourth death in 


the family three weeks later is not without suspicion ; it was certified 
as due to “ broncho-pneumonia.” 

In a second family, two children died within two days of each other, 
of what was certified as ‘ croup.” 

In a third, within a month, one child died of what was certified as 
“croup,” and another from what was certified as “laryngitis.” 

In a fourth, two children died within a week of each other from 
“croup,” and another a week later from ‘ pyrexia, irritation of the 
brain.” 

In a fifth, three children died within a week ; the deaths in two cases 
being ascribed to “ laryngitis, tracheitis,” in the other to “ malformation.” 

As to age, 382 fatal cases may be classified :—Under one year, one ; 
one to two, four; two to four, 16; four to eight, nine; eight to ten, 
two. 

I could not trace the various family outbreaks of diphtheria to any 
common source, nor, in the great majority of cases, was any chain of 
infection discoverable. So far as I could find, the earliest family 
invasion of the series occurred in November 1888, when in the course 
of a week, two children of a family living in Kenworth Street died from 
what was certified as “croup.” Icould not discover that these children 
had been exposed to any risk of direct infection ; although it has to be 
noted that in the neighbouring districts of Saddleworth Rural and 
Upper Mill Urban diphtheria was then, and in Upper Mill had been 
for some time, prevalent.* The next known case was in Grosvenor 
Street (the same locality), and the child, who was certified likewise to 
have died from “croup,” had been a playfellow of the previously 
deceased children, and had visited their house. Subsequently, the 
monthly list of family invasions (from diphtheria, “croup,” and 
laryngitis”) was as follows :—Januuary, one; February, two ; March, 
five; April, three; May, one; August, two; September, one; October, 
five; November, one; December, two; January (1890), one; February, 
three. I did not find much evidence of the extension of infection 
through the attendance of children at school. Three of the October 
cases were amongst children attending one school; on the other hand, 
of the total number of initial sutferers, eleven were amongst non-atten- 
dants. There was no significant community of milk supply. As to 





* Jt should also be mentioned that sewer air was found blow? ng into the house 


through an internal gully connexion, a defect that remained unremedied at the time 
of my Visit many months later. 
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sewer air. To this matter I will again refer. 


SANITARY CONDITION OF THE DiIsTRICT. 


Sewerage and Drainage.—The district is sewered chiefly by pipe 
sewers, but partly by brick and stone channels all emptying by many 
different outlets into the river as it passes through the town. Some 
years ago, owing, it is said, to the entire absence of ventilation of the 
sewers, two men working in one of them lost their lives; and since then 
they have been ventilated at various points by open man-holes, while 
the authority have likewise favoured the plan—one that is open to 
grave objection—of connecting with the sewers rain-water spouts from 
the roofs of houses. There are evidently many branch sewers that are 
still without ventilation or that are ventilated only by the ineffective 
and objectionable method last referred to. Waterclosets are uncommon 
(there are only some 60 in the town), but a large proportion of the 
middensteads are drained into the public sewers; this mistaken and 
mischievous plan of dealing with sloppy midden-privies having been 
adopted by the authority some ten years ago, and for a while actively 
enforced. 

During the last five years direct connexions between the interior of 
houses and the sewers have been severed in more than 1,000 cases, and 
it was believed that the greater part of this work had been accomplished. 
Nevertheless, direct connexion by kitchen slop-stone or by cellar gully, 
sometimes even without the intervention of a trap, was found in 13 of 
the houses invaded by diphtheria or “ croup’’ during the recent preva- 
lence, or in nearly 50 per cent. of their number; while in five others 
untrapped or defective drains existed in such close proximity to the 
doors and windows as to produce practically the same result as if the 
drain had been within the house. In most of the above cases, in fact, 
it was obvious that the houses were habitually invaded by sewer air, 
and in three cases in which the experiment was tried the draught coming 
from the drain was sufficiently strong to extinguish a lighted candle 
applied to the opening. 

Sewage is discharged, as I have said, into the River Tame by 
numerous outlets. The Tame is a somewhat broad but very shallow 
stream, and in summer, when the weather is at all dry, the flow of 
water is much diminished. Nuisance then arises, and the people along 
the banks complain. Below Stalybridge the stream passes througn 
Ashton and other populous places, serving throughout as an open 
sewer. 


Refuse Disposal.—The system of privy-middens is in general use in 
the district. The middens are generally very large and deep, often 
sloppy, and in many places in exceedingly confined situations. In 1879 
and for some years after the authority, as already explained, required 
the drainage of middensteads ; but this plan being found a failure (as 
might have been anticipated had the experience of other places been 
consulted), in January 1888 it was decided that all new middens 
or those requiring re-construction should be made water-tight and 
roofed over. The prescribed size of the structure was still excessive, 
that of the ashpit alone being not less than 15 square feet ; and although 
deep excavations were now abandoned the floor of the middens was still 
to be sunk 12 inches below the ground level. ‘The prinzipal re nu re- 
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ments of a well constructed receptacle for filth were, in short, ignored; 
and the new middens, although showing some improvement over the 
old, are a source of much nuisance. | 

About 1885 the authority, recognising the insufficient amount of 
closet accommodation in certain quarters of the town, decided that at 
least one privy to three houses ought to be provided. ‘The action that 
followed in order to secure this result was by no means universal, and 
it is fortunate that this was so having regard to the structural nature of 
the accommodation it was still the fashion to provide. Some of the 
worst examples to be found in the town of foul middens hemmed-in by 
already overcrowded property have been supplied by the enforcement of 
the above-mentioned rule. 

In a very few cases a real improvement has been effected by the 
abolition of the old privy and the substitution of one of the box or tub 
variety. Even in these cases, however, the large ashpit has been 
retained. 

The authority provide for the removal of refuse, and employ a staff 
of men with horses and carts for the purpose. The removal is not 
effected systematically, but on complaint either of the inspector or of 
the householder. By a singular arrangement, too, for a sanitary 
authority, a fixed charge is made for each visit of the scavengers. 


Water Supply.—A. public water supply, provided in 1884, is avail- 
able in all parts of the town. The works are owned by Stalybridge, 
Ashton, and other neighbouring authorities, ‘There are two reservoirs, 
both being fed from moorland surface water of similar character. Staly- 
bridge, together with a part of Ashton and certain outlying districts, is 
supplied from the Swinshaw reservoir. The supply is said to be 
abundant and is laid on at constant pressure. 

House Accommodation.—There is a considerable amount of crowding 
of buildings upon area at Stalybridge. Courts,scme of them entered by 
covered ways, are numerous. ‘There are a number of back-to-back 
houses, and many more without through ventilation. Some of the 
courts are exceedingly close and confined, and yet a considerable pro- 
portion of their area is allowed to be occupied by accumulations of 
excrement and other filth in large and deep middensteads. Many 
houses in the town derive their sole air supply from such confined and 
befouled spaces, and are rendered unfit for human habitation in conse- 
quence. Even as regards the houses: that abut upon the public streets 
a similar condition of things is often found at their rear—a space 
enclosed on every side, and within it, occupying a large proportion of 
the area, and close by the back doors and windows, foul middensteads. 

In addition to these defects of surroundings, many of the cottages of 
the district are very small, ill-ventilated, and ill-lighted ; some, having 
regard to the paucity of accommodation, are overcrowded. 

Lodging-houses—No attempt has been made to register “ houses let 
in lodgings” ; common lodging-houses are left to the supervision of 
the police. Certain of the latter houses that I visited were overcrowded, 
the rooms without proper ventilation, and the privy and lavatory 
accommodation wholly insufficient. 

School and Lactory Accommodation.—In pursuing my inquiries as 
to causation of various outbreaks of disease I had occasion to visit two 
of the public elementary schools, a private dame school, and two of the 
factories where numbers of young people are employed. ‘The Castle 
Hall school I found unprovided with proper means of ventilation, and 
the atmosphere of the rooms was close and stuffy; the closets used by 
the children are of the most objectionable type—cesspit privies with an 
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overflow pipe to the sewers. The St. (seorge’s Schouls are of more 
modern construction; and proper trough closets are provided. Here 
also, however, there is a deficiency of means for the introduction of 
tresh air into the school and class rooms; the children’s greatcoats, &c., 
are hung up in the rooms, and from the lavatory of the infants depart- 
ment a drain appears to be directly connected with the public sewer. 
The private dame school consisted of a little ill-ventilated cottage, much 
overcrowded by the children received, and exposed to foul emanations 
from an enormous privy-midden in the yard common to this and neigh- 
bouring houses.* 

In one factory privy-accommodation of a form said to be not uncom- 
mon in the district was observed. ‘The privies are built one above the 
other to the number of storeys in the factory (in this case six), and 
communicate directly with a rough cesspool at the foot of the range. 
The privies open immediately from the workrooms, and all crevices to 
the external air are carefully stopped up. On opening the closet door 
from the workroom the gust of foul air that meets one, coming 
apparently straight from the cesspool far below, is overpowering. The 
workrooms are kept exceedingly close and warm (the temperature in 
those I visited varying from 80 to 90 F.), which renders it all the more 
important that the air supply should be pure. 

In the second factory I visited, the closet accommodation was of a 
similar description—that of cesspit privies—but disconnected from the 
workrooms. 


Slaughter-houses.--There are reported to be some 24 registered 
slaughter-houses in the district. Several of them are situated amongst 
the crowded yards and back places already described, so as to be 
unavoidably a source of nuisance. 


2 : 

The Dairies, Cowsheds, and Milkshops require to-be further 
regulated. The Inspector of Nuisances has visited them and reported 
upon their structural condition, suggesting alterations that have only 
been very partially carried out. Hitherto no effective measures have 
been taken to isolate cases of infectious disease that have occurred in 
rooms connected with milkshops. . 


Byelaws.—Building regulations, and those relating to slaughter- 
houses, the removal of refuse and the like, are contained in the Staly- 
bridge Improvement Act of 1881. The former, while containing many 
useful provisions, fall short of the model code issued by the Local 
Government Board. Especially, they allow the continued erection of 
large midden-privies, and they fail to prescribe all that is needed as re- 
gards the proper construction of house drains. The special ventilation 
of small bedrooms without fire-places has not in all cases been 
enforced. 


Means of dealing with Infectious Disease—By the Improvement 
Act just reterred to, of 1881, medical men and householders are required 
to notify infectious disease. The Inspector of Nuisances has visited 
infected premises, supplied disinfectants, and given a printed form of 
instructions as to their use, and in many cases has fumigated infected 
houses. In the absence of a hospital, there has, however, rarely been 
any means of isolating a patient; while the Medical Officer of Health 
has not considered it his duty to make the information received under 
the Act the basis for systematic inquiries, nor has he considered it in- 
eumbent upon him to see that the use of “ disinfectants,’ and of such 


* When a case of typhoid fever occurred recently in one of the adjoining houses, 
the excreta of the patient were deposited in this midden. 
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precautions as under the circumstances have been possible, has been 
understood. Thus, even after preventable disease has broken out, con- 
ditions rendering the dwelling unwholesome, that ought to Have been 
remedied before, have remained still undiscovered ; , and the so-called 
“disinfection,” left to uninstructed or inadequately instructed persons, 
has often been a mere pretence. 

As to hospital accommodation, the necessity of this provision has 
repeatedly been impressed upon the sanitary authority by the Board, and 
in 1886-87, in a prolonged correspondence, the advisability of combina- 
tion for the purpose of the five authorities of the Ashton Union was 
urged upon them. ‘The advice was, however, without result, but in 
1888, during a small-pox epidemic, one of the neighbouring districts— 
that of Hyde—provided itself with a temporary hospital building, and 
Stalybridge, to a certain extent, was permitted to make use of it. More- 
over, the small-pox epidemic induced the authority to take a step 
towards providing a hospital of their own. They bought for this purpose 
an isolated house, once a road-side inn, situated at the top of a hill some 
mile and a quarter from the town on the eastern or sparsely populated 
side. It is thought to convert this house, which is a roomy one, to the 
purposes of an administrative block, and to build the wards on a plot of 
land adjacent, but at a somewhat lower level. I very much fear the steep 
and toilsome ascent to this spot from the town will be felt as a serious 
inconvenience, both in respect of the removal of patients and for the 
necessarily frequent medical visits, and that in consequence the popu- 
larity and usefulness of the proposed institution may be impaired. More- 
over, I think that an effort should still be made to combine with the 
neighbouring districts in the provision of a hospital. .The site now 
chosen is situated in the opposite direction to that where a combined 
hospital should stand. 


Santary Staff—The Medical Officer of Health receives a salary of 
80/. per annum, no part of which is repaid out of county funds. As 
already stated, systematic inquiries into reported outbreaks of disease are 
not made, nor are the systematic inspections, contemplated in the Board’s 
instructions, carried out. The officer attends the monthly meetings of 
the sanitary committee, but his reports are practically confined to the 
annual statement. Copies of the latter are before the Board. For some 
years past it has been of a somewhat stereotyped character. The mis- 
taken efforts of the authority to improve the privy accommodation of the 
town, &c., already dealt with, have not had the Medical Officer of 
Health’s approval, or, so he informs me, been undertaken without a 
warning from him that the results would prove unsatisfactory, Generally 
speaking, I do not find that he has been able to impress on the authority 
the necessity of action, even where action is most required, or learn of his 
guiding their efforts, even when an effort has been decided upon. The 
optimistic tone adepted by him in his annual reports—a tone quite un- 
warranted by the actual sanitary conditions existing—has naturally 
impaired the force, of any serious criticism or warning that, in a less 
formal way, he may have offered to the authority. The Inspector of 
Nuisances receives a salary of 70d. perannum. He is an intelligent and 
willing officer, but requires skilled direction and supervision in his 
work. 

I met the sanitary committee during the progress of my inquiry, and 
described to them in some detail the sanitary condition of the town, and 
the action that was required of them for its improvement. Careful 
attention was promised. 
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On the Farat PREVALENCE of SCARLATINA in the Frrst (CENTRAL) 
Division of the Nrata Rurat Sanitary District ; by Mr. Sprar. 


Tue compulsory notification of the principal infectious diseases has 
been in operation in the Rural District of Neath since January Ist of 
this year (1890), so that an approximately complete list of the cases of 
searlatina that have occurred since that date is available. The numbers 
recorded in the various months are as follows:—In January, 5; in 
February, 2; in March, 1; in April, 9; in May, 35; in June, 25; in 
July, 59 ; in August, 24; and in the first three weeks of September, 21. 
‘The total number reported during this period was 181, and of these 31 
were fatal. 

The first division of the Neath Rural District has a population now 
estimated at 13,300, and contains six separate hamlets. Coedfranc, with 
a population estimated at 4,400, is the most important of these, and the 
one that suffered most severely from the scarlatina prevalence. Of the 
total number of 181 cases reported, 81 were from Coedfranc, and of 
the deaths, 21 of the 31 recorded occurred in that locality. In other 
words, the fatality of the disease at Coedfrane exceeded 25 per cent. of 
the reported attacks; while in the remainder of the district the 
corresponding proportion was the more customary 10 per cent. The 
causes of the large prevalence of the disease and of its excessive 
fatality at Coedfrane, were two special points in the inquiry. 

At Coedfrane the outbreak in the spring and summer of the present 
year appears to have been the climax of a long continued prevalence. 
In July 1889 the Medical Officer of Health reported “scarlatina is 
“ still hovering about ;” in August, “there have been a few cases of 
“ searlatina, but the disease has not broken out into any activity;” in 
October, ‘‘scarlatina is a little more prevalent; ” in December, seven 
cases were reported. In all, during 1889, five deaths from the disease 
were registered at Coedfrane. : 

The compulsory notification of infectious disease has not been 
accompanied by any efficient action for preventing the spread of 
infection in the district. In effect, the notification certificates received 
were simply filed. The Medical Officer of Health has visited houses 
from which fatal attacks were reported, but not upon receiving 
information of infectious sickness. On occasions chloride of lime has 





been given by the Sanitary Authority to infected households, but the 


use of disinfectants has not been systematically, or as a rule, enforced. 
For example, in October 1889, two children suffered from scarlatina in 
a house at Springfield, Coedfranc, and one died. The Medical Officer 
of Health visited the house, but no disinfectants were used, nor was 
any lime-washing or re-papering, or other special cleansing of the. 
rooms carried out. The disease again made its appearance in the same 
family in January of the present year, and another child died, and 
again no measures of disinfection were taken. 

The Medical Officer of Health has frequently advised the Authority 
to provide an isolation hospital, but his advice has not been followed. 
He has frequently reported that isolation was impossible in the cottages 
of the poor. 

One of the schools at Coedfranc was closed during the scarlatina 
prevalence in the summer of 1889, but nothing of the sort was attempted 
at Coedfranc during the far more serious prevalence cf 1490. ‘There 
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is little doubt that school attendance played a considerable part in the 
dissemination of infection. The mistress of the Abbey Infant School 
gave me to understand, for example, that on four different occasions she 
* found children attending school whose skin was in a state of active 
desquamation after scarlatina. As a matter of fact, the school suffered 
from the disease to a greater degree than other schools. Amongst the 
150 children, or thereabouts, who habitually attend the school 34 
suffered from scarlatina between May and September. At one time, 
the mistress informs me, 10 children were absent from this cause from 
one class alone. Of the 34 sufferers, 6 died.* 

From such clinical histories as I could obtain there did not appear to 
be in the type of the disease any noteworthy departure from common 
experience. In a certain number of the fatal cases death occurred 
early, but in 380 per cent. it was ascribed to nephritis following the 
acute stage. The fatality was almost as great during the summer as in 
the spring months; 18 deaths occurred during June, July, and August, 
and half ofthese during the last-named month. ‘The two sexes suffered 
from fatal attacks almost equally. One infant, under one year, died; 
the remaining deaths were amongst children between two and ten years 
of age. 

I have already noted the fact that the disease was more fatal at 
Coedfrane than in the other hamlets of the district, and I find that an 
observation of similar purport has been recorded by the Medical Officer 
of Health respecting earlier experiences in his district. In his report 
for the year 1889, he says :—‘* The population of the hamlets (including 
“ Coedfranc) on the west side of the River Neath amounts to 9,017, 
‘ while that of Llantwit amounts to 4,138, or not quite half’; whereas the 
‘¢ proportion of deaths is as three on the west side to one on the east 
‘ side of the river, and those from zymotie diseases were 21 on the 
‘¢ west side and two on the east side.” His tables for that year further 
show that of the 21 deaths from zymotic disease, 13 occurred at 
Coedfranc, five of these being from enteric fever. Commenting upon 
the above-quoted obervation, he says:-—“ It would appear that this 
‘“‘ great disproportion is owing to the fact that a thorough system of 
“ drainage has been carried out on the east side, while nothing of the 
“ kind has been effected on the west.” The ‘subject matter of my 
inquiry demanded, it was evident, some particular attention to the 
sanitary condition of Coedfranc. 


n~ 


n~ 


Sanitary Circumstances. 


Coedfrane is a populous village, or rather a series of connected 
villages, extending for a mile or more along the highway between 
Neath and Swansea. It. is built chiefly on the slope of a hill so that 
the natural facilities for main drainage are considerable, although 
hitherto no public sewers have been provided. The houses near the 
highway are drained, very often by roughly constructed channels which 
pass frequently beneath the houses, to the roadside gutter, where the 
sewage causes, at various points, considerable nuisance; those in the 
side streets, or further removed, not possessing even such facilities as 
the roadside gutter affords, are even more unsatisfactorily circumstanced. 
Sewage eect in pools or ditches about the houses, as at ‘ The 
Abbey ” s or, us is chiefly the case with the newer property, is discharged 





* The summer school holidays lasted from about the end of July to about the end 
of August—at the Abbey School trom July 25th to August 25th—and it may he 
remarked that during August the number of cases reported notably diminished. 
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into leaking and unventilated cesspoola or “dumb wells.” One 
collection of houses near the railway station at Dynevor had, I found, 
been drained after a certain fashion; the drain in places was partly 
above the ground level, it was provided with catch-pits in its course, it 
was unventilated, and it discharged on to the railway embankment in 
such a way as to occasion nuisance to the passers-by. 

Excrement disposal is generally by old-fashioued privy-pits. These 
often contain an accumulation of twelve months or more; are dilapidated 
and foul. A very few of the newer houses have been provided with 
small box-closets, but no public provision is made for the emptying, and 
they, too, accordingly, are allowed to overflow, and become a nuisance. 
The removal of ashes and house-refuse is effected by the Authority 
under a contract. 

The water supply of some five-sixths of Coedfranc is obtained from 
the maius of the Neath Water Company, the source being the Darran 
Springs, a different one from that which supplies the town of Neath. 
The company have apparently little means of storage, and the yield of 
the spring is reported to be insufficient for the requirements of the popu- 
lation. In dry summers there is evidently considerable scarcity of water ; 
even in ordinary seasons the inhabitants complain tbat the service is 
often discontinued. The insufficiency of the supply has been the subject 
of remonstrance by the Authority to the water company, and it has 
doubtless stood in the way of a much-needed extension of a general 
service. Of the remaining sixth, many are greatly in need of whole- 
some water. The inhabitants of certain cottages at the Abbey told me 
that they had to fetch water from a spring nearly half-a-mile away. At 
Burrows Road, where a seP?ious outbreak of enteric fever occurred last 
year, the people have to resort to a surface spring obviously much liable 
to chance pollution. Some 100 houses in various parts are supplied 
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from surface wells often sunk in close proximity to defective drains and 


the like. It is stated that the company’s water, in times of scarcity, 
becomes discoloured and unpleasant. On the whole, the water supply 
of the village must be regarded as exceedingly defective and unsatis- 
factory. 

The houses of Coedfranc are, in many instances, rendered unwhole- 
some by the defective drainage arrangements to which I have referred, 
and by the unpaved and sewage-sodden state of their surroundings; and, 
apart from this, there are a certain number which are unfit for habi- 
tation, from inherent defects of structure, from their dampness, their 
dilapidation, and the want of proper means of ventilation. Overcrowding, 
too, is occasionally met with. In a place known as “ Under the leat,” 
for example, I found a woman and four children were living and 
sleeping in one apartment of little more capacity than 1,000 cubic feet. 
There was a loft above, but the water came in in such a way that it 
could not be used. The room actually occupied was excessively damp, 
with a mud floor sunk beneath tke ground level, and possessed of no 
through ventilation, A neighbouring family I found occupying, both 
for living and sleeping purposes, a similar habitation. It was said that, 
in wet weather, sewage from neighbouring premises and storm water 
had welled up through the dilapidated floor and formed a foul pool 
beneath the beds. But, for domestic use, the people here have no con- 
venient supply of water, and obviously a quite insufficient amount is used 
for purposes of household cleanliness. In each of these habitations a 
child had recently died from scarlatina. 

I visited the schools of the district, and found certain improvements 
needed in their sanitary condition. Bad cesspit privies are in use in 
connexion with all of them. The Skewen (Coedfranc) National Infant 
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School is at times overcrowded, and, more especially the class-room, is 
inadequately ventilated. As regards ventilation, more care generally is 
required to maintain air inlets and outlets free from the obstruction of 
accumulated dust. 

The dairies and milkshops of the district are said all to be registered, 
but judging from what I saw of one at Coedfranc, it is clear that more 
effective regulation is required. This cowshed was dirty, dilapidated, 
and unventilated, with drainage and pig-stye nuisances about it, and the 
milk was strained and otherwise dealt with in the living room (and this 
not a clean one) of the family. I found no evidence of any association 
between the milk supply of the district and the scarlatina prevalence. . 

Dr. Russell, the Medical Officer of Health of the central district, has 
just resigned. The Inspector of Nuisances requires the supervision, 
direction, and assistance of a skilled officer. Hitherto this has not been 
given, there having been little official communication between him and 
the Medical Officer of Health. 

I conferred with the Sanitary Authority on September 23rd, at a 
special meeting called for the purpose. Resolutions were then adopted 
as follows :— 

1. “That the Surveyor report upon the drainage of Skewen (Coed- 

franc) and Neath Abbey.” 

2. “That the Surveyor report as to houses unfit for habitation.” 

3. “That the Clerk report as to the position the Authority now 
occupy with the Neath Water Company—as to what has already 
taken place, and as to what powers the Authority possess.” 

I described also the means that should be adopted by the Authority 
for controlling spreading disease, aud for utilising the information 
received under their system of notification of infectious cases. The fact 
that they are now practically without the services of a Medical Officer 
of Health was felt naturally to be a difficulty in the way of establishing 
immediately such an organization as is here wanted. The appointment 
of a new Medical Officer of Health will be immediately proceeded with. 

Probably the provision for isolating the infected sick of Coedfrane 
might advantageously be made by a hospital that could be used in con- 
junction with the Sanitary Authority of the Neath Urban District. 
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On an Eprrpemic of PNeumMoNtIA at Scotrrer, Linconnsaire, and in the 
neighbouring piaces; by Dr. Parsons. 


On May 16th, 1890, the Local Government Board received from 
Mr. Franklin Eminson, surgeon, of Scotter, in the Gainsborough Rurai 
Sanitary District, information of a very serious and fatal epidemic of a 
disease described as pleuro-pneumonia, which had been present in that 
village for over a month. A report on the epidemic having been asked 
for and made by Mr. H. Wright, Medical Officer of Health for the 
district, in which an opinion as to its causation was expressed differing 
from that held by Mr. Eminson, the Rural Sanitary Authority, on June 
17th, passed a resolution asking the Local Government Board to cause 
a local medical inquiry to be made, with a view of ascertaining the 
origin and cause of the outbreak, and suggesting any necessary steps to 
prevent its extension. In compliance with this request I received on 
July 2nd instructions to visit the district and confer with the Sanitary 
Authority and its officers, and my inspection, which was made as soon 
as prior engagements permitted, was commenced on July 9th and 
concluded on July 18th. 

On my arrival I found that cases of the disease in question had 
occurred not only at Scotter, but also at Scotton, a mile distant, in the 
Gainsborough Rural District, and at Messingham, two miles distant, in 
the Glanford Brigg Rural Sanitary District. I therefore sought and 
obtained authority to extend my inquiry to the latter district. 

The parish of Scotter contained in 1881, 247 inhabited houses and a 
population of 1,070; it comprises the village of Scotter, estimated to 
contain between 700 and 800 inhabitants, and several outlying hamlets 
and farms. ‘The situation of the village is sheltered ; it is placed at the 
point where a low ridge running north and south, formed by the escarp- 
ment of the lower lias limestone (here so loose and rubbly as to be 
locally called “ gravel,”) is cut through by a small stream, called the 
River Eau. Westward a tract of low-lying land intervenes between this 
ridge and the River Trent, three miles distant, and three miles to the 
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eastward is a parallel higher ridge, the Cliff. About a mile south of | 


Scotter is a wide tract of sandy heath, Scotter Common, recently 
enclosed, but not yet entirely brought into cultivation. ‘The village of 
Scotter, of which a map is annexed,* consists mainly of a single street, 
more than half a mile in length, with a general direction from S.H. to 
N.W., nearly parallel to the River Eau, about 200 yards to the N.H. 
The street is curved, so that in relation to the centre one end is south 
and the other end west. The ground falls from an altitude of 56. feet 
at the south end of the village to one of 25 feet in the centre, the part 
of the street westward from this being level. The houses form more or 
less continuous rows on both sides of the main street, they also extend 
for a short distance along two roads leading out of it in the centre of 
the village towards Gainsborough on one hand and Messingham on the 
other, and there are other houses in a back lane, called “ The Sands,” 
parallel to the main street. 


The houses have, with few exceptions, plenty of open space at the — 


back. There are a few old cottages, of which the bedrooms are of 
cramped dimensions and ill-ventilated. The inhabitants are of the 
agricultural class. 

The village is sewered in sections. One sewer extends from the 
southern end of the village to the centre, and then turning down a side 
road discharges into the River Eau. This sewer has a good fall ; it is 
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* Not here reproduced. 
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constructed of 9-inch socket pipes, with unluted but tulerably close- 
fitting joints. It is said to have been constructed by the highway 
authority for the drainage of the road; but, besides surface water it 
receives house slops and the drainage of farmyards, and also at the 
upper end excreta from a w.c. at the rectory. I saw it opened in two 
places, where it was clean and free from sediment; but I was informed 
that at one point sediment to a depth of an inch or two had been found 
init. A branch of this sewer, which I saw opened at the back of a 
row of houses on the S.E. side of the Green, was choked with black 
sediment. No special means of flushing or of ventilation have been 
provided for any of the sewers. 

The western end of the village street is drained (according to a 
map prepared for me by Mr. Wn. Eyre, Inspector of Nuisances 
to the Gainsborough Rural Sanitary Authority) by two sewers, which 
discharge into the “parish ditch,’ a watercourse which finds its 
way into the River Eau. Comparatively few of the houses at this 
end of the village are connected with the public sewers, those on 
the north side of the road draining separately, or two or three by z 
joint outfall, direct into the “ parish ditch.” The house drains in this 
part of the village are of very rough construction, being made of field 
tiles, or of brick, with rough untrapped inlets. Some of the inlets are 
large square brick catchpits, locally called “ cesspools” ; others are 
furnished with cast-iron “ D traps,” generally loose and non-efficient. 
The house drains in the south end of the village are described as having 
been formerly of similar character (some seen were so still), but con- 
siderable improvements have been effected by the Sanitary Authority in 
the drainage of this portion of the village since the occurrence of the 
epidemic, and many of the old inlets have been repiaced by earthenware 
trapped gullies. The inlets are usually at some little distance from the 
houses ; in only one instance in Scotter was one found indoors; this 
was in the workshop occupied by a man who had died of pneumonia. 

The privies in Scotter are in connexion either with ashpits, open or 
covered, or with underground vaults. Privy nuisances were noticed in 
some instances, but as a general rule the privy is a good distance from 
the house. Foul farm yards and collections of manure were noticed in 
some instances close to the houses. 

The water supply is obtained from shallow wells; in the mye part of 
the village the water level is not more than two or three feet below the 
surface. ‘The wells are steined only with loose masonry, and many of 
them are near to privies, farmyards, leaky drains, and such like sources 
of contamination. I did not, however, hear many complaints of the 
quality of the water. It is believed that there is a constant flow of 
underground water through the porous subsoil from Scotter Commou 
towards the Eau, which would tend to dilute and carry away impurities 
soaking into the subsoil. The occurrence, however, of cases of enteric 
fever in Scotter almost every year, and of severe epidemics of that disease 
in the years 1858 and 1868, points to danger from the water supply. 

Erysipelas has always been common in Scotter ; cases, more or fewer, 
occur every year, and in 1885 there was an epidemic which necessitated 
the postponement of the customary periodical vaccinations in April. 

A prevalence cf pneumonia occurred in Scotter in the spring of the 
year 1886, when there were nine cases, one of them being fatal. The 
majority of the cases were in one part of the village, the western end. 
Two of the cases occurred in one house. Of several of the houses in which 
these cases happened the sanitary surroundings are remembered to have 
been bad, and there have since peen in the same houses other cases ot 
illness likely to have been caused by bad sanitary conditions, 
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The disease which attracted attention at Scotter seems to have com- 
menced there about the beginning of April 1890. During the first 
three months of the year there occurred in Scotter five deaths from all 
causes (the mortality being at the rate of 18°7 per 1,000 inhabitants per 
annum). During the three months April to June, 14 deaths occurred ; 
the deaths corresponding to an annual rate of 52°5 per 1,000 inhabi- 
tants. Of the 14 deaths 12 are believed to have been caused by the 
disease in question, although not in all cases so certified (see table, 
Addendum B.). 

For information as to the extent of the epidemic, and respecting the 
clinical characters of the disease, 1 am chiefly indebted to Mr. Franklin 
Eminson, under whose care most of the later cases have come. The 
earliest cases in Scotter were attended by his father, the late Mr. 
Robert Eminson, of Scotter, who himself died a victim to the disease 
on June 8th. Among the cases reckoned as of the disease in question 
are those of two persons over 80 years of aye, of whom the certified 
cause of death was “old age,” and “old age, diarrhcea,”’ respectively, 
and a third in which, a good deal of delirium being present, the cause 
of death was certified as “cerebral congestion.” It was, I am told, the 
usual custom of Mr, Eminson, senior, to certify “old age” as the cause 
of death in persons over 80 years old, but his son tells me that his 
father.in conversation with him fully recognised these cases as being of 
one and the same specific disease, which he called “Typhoid pneu- 
monia.” 

The clinical characters of the pneumonia as observed at Scotter and 
neighbourhood have been as follows :— 

The length of the period of incubation is doubtful, but it appears to 
be short, from a few hours to two days (assuming the disease to have 
been contracted at the time and in the manner locally supposed). 

The invasion was generally sudden, often in the night, with usually 
rigor and vomiting, sometimes diarrhoea, pain in chest or region of 
liver, or headache, and a feeling of faintness and prostration, and 
sometimes drowsiness. 

A high state of fever was rapidly developed: in several cases 
Mr. F. Eminson feund a temperature exceeding 104° F. at his first 
visit; the subsequent course of the temperature was, however, very 
irregular, it being not unfrequently higher in the morning than in the 
evening, contrary to the usual course in febrile diseases. 

Signs of inflammatory mischief in the lungs were found more or less in 
every case, but sometimes did not make themselves evident for several 
days after the first symptoms of illness. ‘There was evidence of pneu- 
monic consolidation of portions of lung of greater or less extent; also 
in many cases pleuritic friction sounds, and in other cases (especially 
in persons subject to bronchitis) moist rdéles and other bronchitic 
sounds. 

Cough and difficulty ef breathing were not usually prominent symp- 
toms; and the respiratory movements were often not quickened in 
greater proportion than the pulse; the normal ratio of frequency of 
1 to 4 being little departed from. ‘The sputa varied; in some cases 
little or nothing was raised; in others the sputum was rusty or blood- 
streaked; in others again, in which bronchitis was present, it became 
profuse and yellow. ‘The pulse was accelerated, sometimes full and 
bounding at first, rapid and small in the later stages. 

Headache was often present, and in some cases delirium of a noisy 
and busy character; the patient being talkative, and constantly wanting 
to get out of bed. 
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Bleeding from the nose occurred in several cases, and was copious in 
one of them. 

Gastro-intestinal symptoms were generally present. Vomiting as an 
initial symptom was, Mr. F’. Eminson says, quite as frequent as rigor, 
and it sometimes persisted throughout the case. In one patient, a 
strong and healthy man in the prime of life, uncontrollable vomiting 
brought about a fatal issue. Diarrhoea aiso occurred in some cases. 

The course of the disease was short, generally under a week in fatal 
cases, though in one it lasted a month. In ‘one or two cases a relapse 
occurred, and was found to be associated with the extension of - pneu- 
monic mischief to the other lung. 

No post-mortem examinations were made. 

The fatality of the disease in pronounced cases was very great ; of 
29 cases which had occurred up to the time of my visit, 18 or 62 per 
cent. died.* 

This description of the disease rests, as I have said, upon the autho- 
rity of Mr. Franklin Eminson, supplemented by the statements of 
patients and surviving friends. Mr. Eminson is a careful observer, and 
he has kept notes of the cases attended by him, and has kindly furnished 
me with clinical histories of some of them (see Addendum C.). I had 
little opportunity of observing the clinical characters of the disease, as 
at the time of my visit the outbreak was almost over, only three cases 
remaining under treatment. One of these was convalescent; in the 
other two the temperature had fallen to normal, but signs of eonsoli- 
dation remained in the lung. I cannot say that in their then stages 
the cases differed in any evident feature from ordinary cases of 
pneumonia. 

Besides the Messrs. Eminson, father and son, few of the medical men 
in the neighbourhood had up to the time of my visit had cases of the 
kind under their care. One of the reputed cases at Messingham was 
attended by Mr. George, of Kirton Lindsey, who informs me that he 
only saw the patient once shortly before death, and that the symptoms 
were those of bronchitis ; I. have, therefore, excluded this case from the 
list. Mr. Behrendt, of Burringham, in whose district as poor law 
medical officer Messingham is situated, writes: “I had only one case 
‘“ such as Mr. Eminson saw a number of, and it seemed to me to differ 
“ but little from typical cases of acute croupous pneumonia. What 
“ struck me most was the moderate severity in symptoms as contrasted 
“ with the termination, which was fatal.” 

At the suggestion of Dr. Ballard, some tame mice were fed by 
Mr. Eminrson with bread soaked in the sputa of some of the later cases, 
and in several instances with fatal results. Two mice fed on the fourth 
day of the disease with the sputa of a case which proved fatal (J. C. 
of Scotton) died in 80 hours. Those fed on the sixth day of the 
disease on the sputa of a case which recovered (J. N. of Scotter) 
became ill in 24 hours; they were very quiet, and their coats stood on 
end. They gradually recovered until they seemed almost well, except 
that their bellies were larger than normal, and their noses looked 
pinched. On the morning of the eighth day after commencement of 
experimental feeding, they were found to have eaten up the whole of 
the soaked bread given them the previous day; in the evening they 
were very ill, and next morning were dead. One mouse was fed in 
the afternoon of June 24th with sputum from another case (G. V. of 





* Including later cases the figures stand thus—Cases 32, deaths 22: mortality 
69 per cent. 
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Scotter, taken ill on June 21st) : its coat was staring on June 26th, and Arp. A. No. 12. 
it died on the afternoon of June 28th. On Epidemic 
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Mice fed with the sputa of two of the Messingham cases remained geottar, &e.; by 


apparently unaffected. Dr. Parsons. 


The bodies of the mice which died were sent to Dr. Klein for exami- 
nation, but those from J. N.’s case were unfortunately rendered useless 
by a delay in the post. In the others, both lungs were found extremely 
congested,* and from the lungs Dr. Klein obtained in pure culture a 
bacillus identical with that found in the Middlesbrough pneumonia 
cases reported on by Dr. Ballard. (Annual Report of the Medical 
Officer to the Local Government Board for 1888.) 

This observation seems to establish the identity of the disease at 
Scotter and neighbourhood with that investigated at Middlesbrough by 
Dr. Ballard, and called by him “ pleuro-pneumonic fever.” The general 
character of the disease, and its great fatality—-greater in proportion 
in the Scotter cases even than at Middlesbrough—point to the same 
conclusion. As I shall have to mention later, the fatal and formidable 
pneumonia cases at Scotter occurred in old persons and in adults, chiefly 
males, in the prime of life, but they were preceded and accompanied by 
a prevalence, especially among children, of a malady manifesting itself 
by diarrhcea and vomiting, and which there is reason to suppose to 
have been of the same essential nature. 

The first case of the pneumonic disease in Scotter is believed to have History of 
been that of James Barker, aged 82; a hale old man, who lived alone ¢#™er.cases 
in a house on the south side of the Green, and had been at work in his 
garden the day before his illness. On the morning of Easter Sunday, 
April 6th, his neighbours, alarmed at his non-appearance, summoned 
a relative, who, getting up to the bedroom window by the aid of a 
ladder, found the old man lying on the floor. He rose to let him in, 
but staggered and seemed very ill. Little information was forthcoming 
respecting his illness, as he was under the care of the late Mr. Eminson, 
senior. He is said to have had no cough, and but little expectora- 
tion; he breathed hard towards the end of his illness. He did not 
wander or talk much. According to one neighbour he had no sickness 
or diarrhoea, but according to others there was diarrhea. He sank and 
died on April 10th, the cause of death being certified as “old age.” He 
had not been out of Scotter for some years, but walked about the village 
every day. No cause can be assigned for his illness, such as a chill or 
exposure to introduced infection. The house in which he lived has an 
open space at the back; the drain inlet, 27 feet from the back-door, was 
untrapped, and the drain blocked with sediment; the pump is close to it. 

A man, aged 80, had died in the next house—a roadway and yard 
intervening—on January 27th of “old age,” but there is no evidence 
that this man’s illness was of the same nature as Barker’s illness. 

Several of the persons who attended to Barker in his illness, or 
handled his things after his death, suffered from what is believed to 
have been the same disease, and appeared at first sight to have com- 
municated it to others. But with regard to almost all of these it has to 
be stated that they lived—or in one case had lived up to four days 
before the illness—in the same quarter of the village, and in proximity 





* Of the mice from J. C.’s cases, Dr. Klein says, “Inu beth animals both lungs 
“ were intensely congested, dark purple in colour, and parts of the lungs red- 
“ hepatized.” Of that from G. V.’s case he says, “both lungs were found deeply 
“* congested in their entirety.” 
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to one particular sewer. ‘The facts about these groups of cases are as 
follows :— 

Group I. Mrs. Vickers, 48, who sat up one night with Barker, laid 
him out after death on April 10th, and washed some of his clothes on 
the following day, was taken ill at 10 o’clock on the evening of April 
11th with shivering, nausea, and aching pains all over. On April 138th, 
1 p.m., her temperature was 103°5, there was considerable depression, 
and the breathing was accelerated; a few rhonchi were heard in the 
lungs, but there were no signs of consolidation. The sputum is 
described as like “ blood and corruption.” On April 14th her tempera- 
ture had fallen to 99, and next day it was normal, but she kept her bed 
a week, Two of her children were unwell about the same time, one a 
few days before, the other a few days after their mother, but the nature 
of their illness cannot be certainly stated. The drain inlet which serves 
this house is out of doors and 15 feet from the house, and is furnished 
with a good gully trap which was put in last winter, some months 
before Mrs. Vickers’s illness. A nuisance from a collection of manure 
next door is stated to have existed at the time of the illness. 

An old woman, Martha Hiles, 84, living next door to Mrs. Vickers, 
and who bad conversed with her on the evening of April 11th, was 
found at 10 am. on April 12th lying on the floor very ill, having got 
out of bed and fallen. She died next day; the cause of death being 
certified by Mr. Eminson, senior, as “old age, diarrhea.’ The 


symptoms of her illness, I am told, were feverishness, inability to _ 


swallow, sore throat, the throat being red and inflamed inside, a rattling 
in the throat, and diarrhcea, but no vomiting. Mr. F, Eminson tells me 
that his father considered the case to be one of the same nature as the 
others. Another woman, who attended to Mrs. Hiles during her illness, 
was taken ill on April 13th with shivering, loss of appetite, pain in the 
chest, cough and expectoration of yellow, not red, mucus ; she had sore 
throat and vomiting with the cough but no diarrhoea; she was in bed a 


_ fortnight. She had never thoroughly reccvered from influenza which 


she had had in the winter, and is now stated to be in an advanced stage 
of phthisis. It cannot, therefore, be affirmed that her illness was of the 
same nature as the others. 

[If Mrs. Vickers contracted her illness from Barker, Mrs. Hiles from 
her, and the other neighbour (if her illness were of the same kind) from 
Mrs. Hiles, the period of incubation of the disease must be very short, 
and its infective stage very soon developed. ‘The disease also on this 
supposition showed itself to be more infectious in this group of cases 
than was experienced in other instances. There is some suggestion 
that cases in which diarrhoea was a symptom were more likely to 
become sources of infection than others in which this condition was 
absent, | 

Group IJ. A man named Fieldston with his family resided next door 
to Barker up to April 9th, when they removed to another part of the 
village, The Sands. On " April 12th, however, he was at Barker’s 
funeral, and helped carry him to the grave. He had not been into 
Barker’s house before. 

On April 13th, at 7 p.m., Fieldston was taken ill with shivering and 
pain all over, especially across the chest. He had pain in drawing his 
breath, and free blood-streaked expectoration. He was ill six weeks 
but recovered. Two of his children had been ill with vomiting and 
diarrheea the week before his illness began. His mother-in-law, 
Mrs. Foster, residing near the south end of Scotter, who came to see 
him during his illness, , was taken ill on April 23rd, and died on April 
26th, the cause of death being certified as ‘acute broncho“pneumons, » 


il 


101 


Her neighbour, Mrs. Hutson, a hale old woman of 82, who had helped 
to lay her out and had helped to wash her clothes after the funeral, was 
taken ill on May 12th, and died on May 17th, the cause of death being 
certified as “ pleuro-pneumonic fever 5 days.” 

Group III. Mrs. Chantry, 63, had nursed Barker, and sat up with 
him when ill; she had also helped i in the “ flitting ” after his death, and 
had on April 23rd washed some blankets, &c., soiled by him in his 
illness, She was poorly on the night of Apr il 24th, and though she got 
up next morning had to go to bed again. She was “hot and cold,” 
unable to walk, had pain in the chest ‘and could hardly talk. During 
her illness she is said to have been very hot and to have had pain in the 
left side, bringing up reddish mucus; she had also pain in the head, 
and was delirious more or less throughout her illness, but especially on 
one night. She died on April 30th, the cause of death being certified 
as *‘ cerebral congestion.” During her illness she was attended to in 
part by her son, 83; living at Susworth, a hamlet three miles west of 
Seotter, who used after his work to walk to Seotter, and sit up by night 
with his mother, His children had a month or two before been ill with 
scarlet fever and diphtheria, and he himself had had “ quinsy,” but had 
recovered. On May lst he came home from work shaking with cold, 
sick, and purged, and he died on May 5th, the cause of death being 
certified as “‘epidemic pneumonia 4 days, bronchitis.” (See case 2 in 
Addendum C.) 

In the other cases no history of direct connexion with a previous case 
was made out except in that of Mr. Eminson, senior, who believed 
_ that he contracted the disease in attending on a patient in whose case 
there was profuse diarrhoea, and who lay in a small close room of which 
the atmosphere was quite unbearable. Mr. E. felt nauseated by the 
smell, and was taken ill next day. 

In ‘only one instance did more than a single case of recognised pneu- 
monia oceur in a house, but in several of the invaded households there 
were about the same time, either shortly before or shortly after, cases of 
indisposition among the other members of the family, especially children 
of school-going age. ‘These attacks were manifested by some of the 
following symptoms, viz., vomiting and diarrhcea, pile, headache, and 
feverishness. 

I learn from Mr. Allen, master of the Scotter National School, that 
such attacks were very common among the school children in the latter 
part of March and in April. I took down from the school register the 

names of 17 children who were absent from school for a week and more 
on account of illness, and Mr. Ailen says that there were others who 
were not sent home, but allowed to remain in schoo! and excused lessons. 
All these children he thinks had the same complaint, which he thought 


at the time was a return of influenza.* They were pale and languid, 


and had headache ; some were sick and some purged. 

An illness of this kind seems to have been general in Scotter in the 
spring of this year; a history of such cases was to be elicited by close 
questioning in many households; but often their occurrence had been 
forgotten and was at first denied. 

Mr. Franklin Eminson states that several cases of vomiting and lung 


congestion without pneumonia and without rigors occurred in adults at 


the same time. 








* Tnfluenza was prevalent in Scotter in January, and had practically ceased by 
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suffered from influenza in the winter, others had not. 
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There seems, however, to have been no prevalence of any complaint 
similar to that among the children at Scotter in either Scotton or 
Messingham, villages in which cases of pneumonia occurred.. 

At Scotton (population 26V), a village a mile south of Scotter, three 
cases of pneumonia occurred, commencing respectively on May 8rd, 
May 10th, and June 19th. Two of the patients were adult men, both 
of whom died; the third, a child, recovered. No connexion between 
the cases was ascertained, and in the last case only had there been any 
recent communication with Scotter. At all the houses defective drains 
existed, and in one there was gross overcrowding with defective ventila- 
tion of the bedrooms; but the disease did not spread in spite of these 
conditions. ‘The sewers in Scotton are defective, being constructed of 
6-inch horseshoe tiles, with flat earthen bottoms; and being provided 
with cesspools in their course “ to catch the sediment.” 

The question of the better sewering of Scotton was under considera- 


- tion by the Rural Sanitary Authority at the time of my visit. 


and Messingham. 


Extent and 
incidence of 
epidemic, 


Messingham (population 1,132) is situated two miles north of Scotter, 
on the low ridge of lias before mentioned. The inhabitants are partly 
engaged in agriculture, but there are among them a good many who are 
employed at the iron furnaces and ironstone pits at Scunthorpe, five 
miles further north, and who go to their work and back in breaks, daily. 
Messingham is provided with pipe sewers, which are said to be in good 
working order, but they are deficient in means of flushing and of ventila- 
tion, and some of the street inlets are untrapped. Some of the cottages, 
however, drain into cesspools. 7 

In Messingham six or seven cases of pneumonia had vccurred up to 
the time of my visit; one of the cases, as before mentioned, being 
doubtful. These occurred in two batches, the first two on May 8lst 
and June Ist, the others at the end of June and beginning of July. No 
history of recent communication with Scotter was in any case ascer- 
tained. ‘The patients lived in different parts of the village. The first 
patient was an agricultural labourer; the second, an ironstone miner, 
was attacked the day after the first. One of the patients had been two 
days before her uttack to see one of the others, living in the same street, 
who was a relative of hers, and was then lying ill of pneumonia. 
Another had sat with a mate, who was one of the first victims, and 
after his death had helped to lay out the body: but this was on 
June 8th, and he was not taken ill till July 5th. In two cases there 
was a history of recent exposure to cold and wet. I did not hear of 
any concurrent cases of other illness, but in one household there has 
since been a fatal case of scarlet fever. 

The extent of the outbreak in the three parishes cannot be stated 
with certainty as there is difficulty in deciding whether particular cases 
should or should not be counted, but guided mainly by the opinion of 
Mr. Franklin Eminson, I reckon the number ef cases with definite 
pneumonic symptoms as about 29. If the cases with symptoms of 
gastro-intestinal disturbance and pulmonary congestion which occurred 
about the same time were of the same essential nature, the above 
number would have to be increased to a considerable undetermined 
extent. On the other hand, it is possible that some of the cases 
included above may have been of non-specific lung inflammation. (The 
failure to infect mice with the sputa of two of the Messingham cases is 
consistent with this.) 

The 29 cases of pneumonia have been thus distributed in time and 
locality ; the dates given being those of the commencement of the 
several cases, which, owing to the sudden invasion of the disease, could 
almost always be definitely fixed. 
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* Secondary case. 


The cases occurred in 28 households; in one only did more than one 
ease of recognised pneumonia occur, though, as before mentioned, there 
was concurrent sickness in several. 


The following particulars relate to 24 of the households :-— 





Total number of inmates - - - OF 
Cases of “ pneumonia” - - so 43 
Other concurrent illness - - - 18 
Inmates who remained well = - 64 
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Jn five of the households the patient was an old person living alone. 

Of the 29 cases of pneumonia, 18, or 62 per cent., were fatal. (At 
Middlesbrough the percentage of attacks at all ages that proved fatal in 
the practice of 11 medical men during the epidemic period in 1888 is 
given by Dr. Ballard as 21°1; the higher mortality at Scotter is perhaps 
to be ascribed partly to the large proportion of old persons attacked.) 

The following table shows the number of cases and deaths at different 
ages :— 












































Age. 
—J. | 1-5. | 5-15. 15-25, 5-85 85-45.| 45-55.] 55-65.| 65-75.) 75+. |Total. 
Cases - - -| — | 1 2 — 2 5 33 6 3 a 29 
Deaths - - -| — | — _ — 2 2 1 5 1 ui 18 











The higher mortality at the later ages is better shown by arranging 
the cases in larger age-groups, thus—- 








—_—— Cases. | ._ Deaths. Per cent. of Attacks fatal. 
Under 30 - = 3 — — 
30-60 “= “ 14 8 57 
60 and above - 12 10 84 


Total - 29 18 62 
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Of the 29 cases, 18 with 12 deaths (or 67 per cent.) were in males, 
and 11 with 6 deaths (or 54°5 per cent.) in females. 

Of the patients in the prime of life who died, some were, before the 
attack, in weak health; thus, one was a woman whose confinement was 
brought on by her illness, and another had lately recovered from an 
attack of “ quinsy ;” others, however, who died were strong and hee 
men, while two patients of intemper ate habits recovered. 

The account that has been given of the characters and behaviour of 
the recent “ pneumonia” in Scotter and neighbourhood seems to show 
that we are dealing with a specific febrile disease, marked, but perhaps 
not necessarily, by an inflammatory affection of the lung as one of its 
local manifestations. The essential cause of the disease would appear 
to be a bacillus, not distinguishable from that found in the Middlesbrough 
epidemic. The mode of propagation of the disease may therefore 
depend upon the way in which the bacillus makes its entrance and 
effects a lodgment in the human system. 

Respecting this pneumonia two different views were propounded by 
local medical men. The Medical Officer of Health, Mr. H. Wright, at 
first ascribed the disease to the recent inclement and variable weather,, 
and afterwards considered it to be propagated by direct infection from 
person to person. Mr. Franklin Eminson, on the other hand, maintained 
the view that the disease was directly infectious only in a slight degree, 
but was propagated mainly through the medium of infected sewers and 
drains of defective construction, or of other nuisances, such as polluted 
and infected soil. 

That the prevalence of pneumonia at Scotter is not to be sufficiently 
explained by weather conditions is evident from the fact that it has 
been confined to that and the neighbouring villages, the remainder of 
the Rural Sanitary District having suffered no such prevalence. In 
Addendum A. are given the deaths ascribed to pneumonia which have 
occurred in the other villages of the district’ (with an aggregate popu- 
lation of 16,749) in the first half of 1890, They are only 13 in 
number ; in several of them the pneumonia was secondary to other 
diseases, and in few villages did more than one death occur. Scotter 
stands ina sheltered situation, and in the part in which most of the 
pneumonia cases have occurred, the subsoil is dry. There is no 
apparent reason why it should be especially affected by the weather. 

By way of clearing the ground, the influence of certain other con- 
ditions capable of acting as carriers of disease may in the present case 
be excluded. 

Water was in almost every case obtained from a different source, 
though some of the sources might be liable to contamination. 

Milk, too, was obtained from many different sources, and several of 
the patients were not in the habit of using milk prior to their illness. 

Bacon, manufactured in a particular way, was considered by Dr. Ballard 
to have been one of the means whereby the infection was propagated at 
Middlesbrough. I find, however, that at Scotter the bacen used was, 
as a rule, fed and cured at home by the parties themselves. No 
prevalent disease among domestic animals was heard of. 

With a piece of bacon obtained by me on July 11th from the hours 
of J. C., of Scotton, who had died on July Ist (Case 4 in Addendum C35 
mice were fed by Dr. Klein, but they remained well. 

The arguments in favour of the propagation of the disease (the 
pneumonia), as a rule, by indirect infection through drain effluvia, 
rather than directly from person to person, are summed up by 
Mr. Franklin Eminson in the following statement :-— 
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“1. The history of the causation and beginning of the epidemic :— 

“‘(a.) Its origin was local, it began in Scotter, there being no unusual 
pneumonia elsewhere in the district (only one fatal case in the first six 
months of the year in the Scotter Registration Sub-district, excluding 
Scotter and Scotton). 

““(b.) Its spread bas been from Scotter as a centre to the nearest 
places and the places in most constant communication with it, VizZ., to 
Scotton first, and then Messingham. 

‘It has not reached Kirton, Northorpe, Laughton, nor Blyton, all 
neighbouring places, but with little inter-communication. 

“The Messingham cases have been nearly two months subsequent to 
the outbreak in Scotter, the Scotton cases nearly one month subsequent. 

*<(¢.) Not only was the outbreak peculiar to Scotter in its beginning, 
but it was peculiar to one particular part of Scotter, viz., to that part 
drained by the main sewer ; for even now after the disease has had time 
to extend, one in every six or seven houses drained by this particular 
sewer has had a case of the disease, while only one house in 82 of those 
not so drained has had the disease present in it. 

‘‘ Again, not only was the disease peculiar to Scotter and to that part. 
of Scotter drained by the main sewer, but it was specially peculiar to 
those houses standing close to the sewer, for these had one case in every 
4, while all the rest had one case in about 28. 

“(d.) It is admitted that the rain-water inlets in the streets were all 
defective except one, allowing the escape of gas, and it is known that a 
bad smell was very commonly perceived from some of them. 

“ And it is admitted that when the yard inlets of the drain attached 
to the houses were trapped at all, those traps were (except at the 
rectory) mostly defective and inefficient, and it has been seen that even 
now, after extensive improvements have been effected subsequent to the 
epidemic, many untrapped and rude inlets into the drains still exist, and 
that cesspools are not uncommon and of wretched construction. 

“ Also it is admitted that no one ever replaced the water in the street 
inlets (except the one at Mr. Major’s corner, which he himself filled 
with water from time to time, having noticed that if he did not do so 
the smell became very bad, and penetrated into his house and shop), 
consequently it must follow that even if those inlets had been efficiently 
trapped they would become untrapped in dry weather, through evapora- 
tion of the contained water. 

“ Further, it is admitted that the rainfall in the spring months of this 
year was unusually small. 

“Tt is a fact that after a dry time when rain came the water in the 
River Eau in the neighbourhood of the outfall was made of a black 
inky colour, owing to the rain water washing out the fermented 
sediment and solid matter. 

“Tt is a fact that there is no provision for the escape of gas from the 
drain, and, therefore, any gas formed would find its way out at un- 
trapped and inefficiently trapped openings, and consequently, the houses 
on the same side of the road as the drain would be under double fire, 
that is, from the street traps in the front and from the yard openings at 
the back, so that whether the inhabitants of these particular houses sat 
at their front or at their back doors, they would in either case be liable 
to inhale vitiated air, and to admit it into their houses ; and as a matter 
of fact, many people are so accustomed to unsanitary surroundings that 
they are quite unconscious of any ordinary bad smell, that is, they smell 
it with their noses, but do not take mental note of it. I have repeatedly 
observed this, but on close questioning can generally elicit that a 
smell is noticed ‘against rain,’ that is, the ordinary bad smell is not 
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observed, but when a rush of gas takes place owing to rain water 
driving it out they observe it because it is above the usual amount. 

ot “The history of the disease itself :— 

“(a.) The disease began suddenly early in April, attacked with 
special virulence old people and elderly females (that is those least 
active in movements and most apt to loiter about their doors and yards), 
it avoided children (unless the vomiting, faintness, and fever observed 
at this time were the manifestations of the virus in them, which I am 
inclined to believe). It also appeared to avoid all young adults and 
women in the prime of life. The majority of cases have been in the 
male sex. 

“(b.) The symptoms differ from those of pneumonia as ordinarily 


seen in several points; thus: shock is far greater, the onset is generally 


marked by vomiting, often very severe, and occasionally accompanied by 
diarrhcea. ‘There is sometimes much drowsiness. Headache is a 
marked feature, and this with the utter prostration and supine helpless 
condition .gives the disease in its onset a strong family likeness to 
typhus. 

‘“‘(¢e.) It is the rule fo find recognisable pleurisy, which does not 
usually come on as a subsequent complication in the course of the 
disease, but announces itself with or before the rigor by pain, often 
excruciating and very commonly over the position of the liver. 

“‘(d.) The disease appears to be infectious, yet my impression is that 
this infection is seldom direct; several cases have occurred which are 
popularly cited as instances of direct infection, the cases of Jackson, 
Chantry, and my father are the chief of these, but each one readily 
admits of another explanation, viz., that the disease was caught from 
the same source as that from which the sick person caught it. My 
personal experience of the disease is certainly against the theory that it 
is highly infectious as scarlet fever and small-pex are. 

“IT have attended about 22 undoubted cases of the complaint, and 
these patients have had between them at least 72 different nurses, yet 
not one of these 72 nurses contracted pleuro-pneumonia; the only 
possible exception that can be mentioned is the case of Jackson. 
Jackson’s child had broncho-pneumonia, and he fell down with a disease 
in a week or so, but he was not actually engaged in nursing his chiid, 
indeed he did not sleep in the same room, and it is quite open to belief 
that he got it from the vomited matter of this or the second case in the 
lad of 12 who had no pneumonia. 

“Tt must not be understood that I contend that the disease is not 
infectious; I simply leave the matter open, but give the negative facts 
of my experience, which I think go to show that the disease is not 
highly dtrectly infectious. 

‘‘ The patients, I believe, got it from one common and intensely local 
source, and the sequence of the cases bears this out; the cases did not 
crop up singly and then increase in number (always attacking those 
who had visited the sick person), but they came with a rush in the 
month of April all down the main street and on the same side as the 
drain, and especially where the inlets to the drain were worst in their 

sanitary state. ‘Three deaths occurred in Scotter parish in January 
during the height of the Influenza epidemic; one in February, one in 
March, six in April, and six in May. I certainly think the disease can 
be and has been conveyed from person to person, but { have seen reason 
to modify my early opinion on this point, and I do not now think that 
this has been common in the Scotter epidemic, and where it does occur 
I think it is effected more as it is in typhoid, then as it is in measles. 
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“The enormous fatality is also a marked feature of this epidemic; the 
death-rate in adults in April and May being equal to 80 per cent., 
which is nearly four times that seen at Middlesbrough. 

“3. Other arguments advanced— 

“That the disease can be conveyed by sputa has been proved by my 
experiments with mice. In the last two Scotter cases and in the last 
Scotton case mice were fed on the sputa, and in each case the animals 
took the disease and died ; in the two patients that recovered the mice 
stowed symptoms in about 48 hours and died in about 7 days, while in 
the fatal case they took the disease in about 6 hours and died in 30 
hours. Thus the virus is shown to lie in the sputa, and I think it will 
be granted that sputa would naturally be likely to find a way into the 
drain, seeing that the chamber utensil is the ordinary vessel in which 
they are received. 

“Tt has been contended that the epidemic is entirely or almost 
entirely due to variation of the weather. Against this argument I must 
urge that Scotter is more sheltered by its situation in a valley than the 
12 or 18 other villages of the sub-district, which have had but one death 
in an adult from pneumonia, yet any climatic variations would surely 
affect the surrounding places equally. 

“Tt is also contended that as the disease has appeared in Scotton it 
cannot. be due to any drainage defects in Scotter. Is not this like 
saying that typhoid fever cannot be carried from one village to another 
because their systems of drainage are distinct; communication between 
Scotter and Scotton is constant, and it appears to me that in this way 
the disease germ found a suitable nidus in the soil or drainage of the 
nearest part of Scotton, just as might occur in the case of typhoid 
fever.” 

The distribution of the cases of “pneumonia” in the village of 
Scotter was certainly such as to suggest a local cause. The main sewer 
at the south end of the village drains 87 houses, of which 44 are on the 
east side of the main street, 26 on the west side, three in the Messingham 
Road, and the remaining 14 on a branch in the Gainsborough Noad, 
several of these latter, however, being remote from any inlet. In these 
87 houses there have been cases of pneumonia in 12 or 13°8 per cent.* 
In the 44 houses on the east side there have been cases in 10 or in 22°8 
per cent.; in the 26 houses on the west side there have been cases in 
two or in 7°4 per cent., while in those in tne Gainsborough and Mes- 
singham Roads there have been none. In the west ena of the village 
street there are 44 inhabited houses, but of these only 17 drain into the 
sewers at that end of the village. Only one case of pneumonia occurred 
in these 44 houses (2°3 per cent.), and that in a house not drained into 
the sewer. In the Sands and the adjacent part of the Gainsborough 
Road there are 27 houses not drained into the sewer; cases of pneu- 
monia occurred in two or 7:4 per cent., but in one of them the patient 
had come four days previously from the part of the village where cases 
were most numerous (see page 101), and excluding this case the propor- 
tion is 3°7 per cent. In the remainder of the parish, about 90 houses, 
there were five cases of pneumonia in four houses, in three the disease 
being believed to have been contracted in the village. ‘There was thus 
a special incidence of the disease in Scotter upon the houses drained by 
the south sewer, which is consistent with the view that the infection 
was distributed by that particular sewer. ‘There are, however, difficul- 
ties in the way of this view ; thus the sewer in question has a good fall, 


* To the number of eases in this part of the village should, perhaps, be added 
that of the man Fieldston (page 100) whose illness was probably contracted there, 
though it ovcurred elsewhere. 
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it was in a better state than those at the other end of the village, which 
have less fall. (See appended report by the Inspector of Nuisances, 
Addendum D.) The south sewer receives the sewage of one w.c. while 
the others have none connected with them; but considering the nature 
of the other liquids which pass into the sewers from houses, farmyards, 
&c., it is not likely that the contents of the one would be on this account 
appreciably fouler than the others. At the time of my visit defective 
drain inlets were less general in the south than in the west end of the 
village: many of the defects in the former part having been remedied 
since the epidemic through the action of the Sanitary Authority, but 
even before this was done nuisances of this kind could hardly have been 
commoner at the south end than I found them at the west end. These 
defective drain inlets, however, are out of doors (in one case only was 
there one inside a workshop), and generally several yards distant from 
the house. I cannot therefore say that the mere abundance of drain 
nuisances appeared to me sufficient to account for the epidemic affecting 
one part of the village more than another, or affecting Scotter more 
than many other villages. 

I do not doubt that Mr. Eminson is right in contending that the con- 
dition of the sewer was fouler at the time when the epidemic broke out 
than now when it has been washed out by the recent rains. A report 
made by Mr. Shelbourn, surveyor, of Melton Mowbray, confirms this 
view. ‘The deficient flushing would, however, affect more or less the 
condition of all the sewers and drains in Scotter, and not only those in 
one particular portion of the village. 

The following records of rainfall at Brigg, eight miles distant from 
Scotter to the N.E., are given me by Mr. Moxon :— 














Month, 1890. Rainfall. 

Inches. 
January - - - - 2°15 
February - - . - 0°98 
March ~ - ~ ~ - 1°76 
April - - = : = 0°46 
May - - - - - 2°90 
June - bs 4 L 2 2°31 
10°56 





The average annual rainfall at Brigg is 26°74 inches, 

A. table of the daily rainfall in the months January to July 1890, has 
been given me by Dr. Harrison, Medical Officer of Health, Lincoln, 21 
miles S. from Scotter. It shows the monthly amounts to correspond 
nearly with those at Brigg, and it may be assumed that the rainfall at 
Scotter during the same period was similarly deficient. — 

But it may be that the condition which gave rise to the epidemic was 
not a mere ordinary foulness, but a specifically infected state of one 
sewer system, the other systems never having chanced to receive the 
infection. This view accords better with the observed facts, but against 
it is the unequal incidence of the disease on the two sides of the main 
street, and the apparent escape of the people living in the roads leading 


109 


to Messingham and Gainsborough, though draining into the same sewer A?P. A. No. 12. 
system. ‘The main street is 380-40 feet wide, and the sewer runs near On Epidemic 
the pavement on the east side, that on which the most cases ozcurred, ta aes ie 
all the street gullies being on that side of the road. It would, therefore, Dr. Parsons. 
be nearer to the houses on the side which suffered most. On reference 
to the map, however, it is seen that the houses in which pneumonia has 
occurred have not been as a rule those nearest to the street gullies. 

[The cases of scekness among children have not been limited in the 
same way, but have been generally disseminated throughout the village. 
On the hypothesis that the vomiting, diarrhoea, &c., in children was a 
mild form of the same disease which in adults and old people manifested 
itself as a fatal pneumonia, the absence of special localisation of the 
children’s ailment would, unless otherwise accounted for, go to discredit 
the influence of locality upon pneumonia. Mr. Eminson would not find 
much difficulty in explaining the difference if it were enough to suppose 
that the children contracted the disease by playing about in the street 
near the school around gullies communicating with the infected drain, 
while the older people in other parts of the village not being thus 
brought into contact with the infected sewer air escaped. On this 
hypothesis, however, the draixs in other parts of the village must have 
been secondarily infected through the discharges of the sick children, 
and it is, therefore, not evident why the pneumonia of older people 
should not have been as generally distributed in the village as the illness 
of children was. ‘he school privies are not connected with the sewer, 
but discharge into a cesspit, which is emptied from time to time into 
the vicarage garden. The boys’ urinal communicates with the street 
drain. The master states that the illness in the spring did not, so far as 
he observed, affect the boys more than the girls. He also states that 
before June 8rd there were no children from Scotton attending the 
Scotter school, so that the infection can hardly have been carried to 
Seotton by school children. There is, however, frequent communication 
between the two places, on week days by people going to work, shopping, 
&c., and on Sundays by attendants at places of worship. | 

The circumstances of the outbreaks at Scotton and Messingham do 
not agree with the view that the infection was distributed through the 
sewers. Of the three invaded houses at Scotton only one (the latest 
invaded) was drained into the sewer, the drains at the other two 
discharging into roadside ditches. At Messingham the houses invaded 
were in different parts of the village, and two of them were not drained 
into the general sewer system. 

I admit that infected sewer and drain air may probably have been at 
Scotter one of the channels by which the contagion of the disease was 
conveyed (as Dr. Ballard found reason to believe that it had been at 
Middlesbrough), but I do not think that this view alone explains all 
the facts of the case, and some other agency, the nature of which is, 
perhaps, unsuspected, seems to be required for the propagation of the 
disease in outlying places. I think it likely that direct infection played 
a larger part than Mr. Franklin Eminson is willing to allow.* The 
history of the earlier cases already given seems to point to this, and 
although in the cases attended by Mr. F. Eminson himself the in- 





* The Collective Investigation Committee of the British Medical Association 
give the following as their opinion (Collective Investigation Record II., p. 66): 
“ That pneumonia is sometimes conveyed from person to person must, we think, be 
“ admitted, notwithstanding that some of the examples quoted to that effect are 
“ capable of other explanation. Insanitary conditions, in which ill-ventilation as 
‘“* well as defective drainage ought to be included, appear to favour such conveyance, 
“ and it would appear that the intercourse should be intimate and prolonged like 
« that of patient and nurse, or of bedfellows.” 
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fectious nature of the disease was not very evident, yet these cases were 


‘mostly those which occurred later in the course of the epidemic, when 


a belief had arisen in its contagious nature, and more precautions were, 
therefore, likely to be taken against it than at first. 

[ The precautions directed by Mr. F. Eminson were as follows :—All 
sputa to be mixed with boiling water, no food from sick-room to be 
consumed by others than the patient, cleanliness to be observed, the 
hands to be carefully washed before eating, and all cups, spoons, &c., to 
be scalded. | . 

The difficulty as to the absence of multiple cases in households is 
lessened if we consider the milder sickness prevalent at the time fo have 
been of the same nature, the difference in severity depending upon the 
age, constitution, and resisting power of the patient. There was 
evidence that in some cases the pneumonia attack had followed some 
circumstance which would weaken the power of resistance or throw 
strain on the lungs, such as fatigue or getting wet through. 

How the infection got to Scotter in the first instance cannot be stated. 
As before mentioned there was a milder prevalence of pneumonia in 
Scotter in 1886, and it may be, therefore, that this specific infection 
is endemic here, starting into activity from time to time under the 
influence of favouring conditions. Mr. Moxon, Medical Officer of 
Health for the Brigg Rural District, informs me that pneumonia as a 
cause of death is more frequent in the iron- working villages, Froding- 
ham, Scunthorpe, and Ashby, than in the remainder of his district, and 
he ascribes this to the nature of the men’s work, and to the habit which 
they have of standing about and exposing themselves to cold when 
heated. Dr. Couldrey of Scunthorpe (Collective Investigation Record 
IL, p. 6), says :—“ It is the habit of pneumonia to occur in this district 
“in spells, with long intervals of rest when there is hardly an example 
“ of it.” Mr. Behrendt too says, (thcdem) “ Pneumonia in my district 
* occurs at intervals, and then I have quite a run of cases.” He also 
tells me that he has met with two instances in which husband and 
wife were taken ill of pneumonia within a few hours of each other. 
The community of occupation would probably lead to occasional migra- 
tiens to these villages from Middlesbrough, and in this way a specitic 
disease might be introduced from the latter place. As I have said, 
some of the people at Messingham work at the ironworks, and two of 
those who had pneumonia were employed in getting the ironstone. 
These cases, however, were not the earliest ones, and Messingham was 
not attacked until nearly two months after Scotter. 

I have to thank the officers of the Gainsborough Rural Sanitary 
Authority, Mr. Moxon, Medical Officer of Health for the Brigg District, 
Mr. Behrendt of Burringham, and especially Mr. Franklin Eminson, 
surgeon, of Scotter, for their assistance in this inquiry. Indeed, in 
fairness to the last-named gentleman, I ought to say that most of the 
circumstances mentioned in this report had already been ascertained 
and put on record by him. 


Since my visit to the neighbourhood, I have received information of 
three more cases of pneumonia. ‘Two of the patients were of the same 
name and distantly related. But they did not live near each other, one 
living in Messingham village, and the other at a farm a mile or two 
distant ; and they are not known to have visited each other. 

1. T. W., junior, was taken ill on July 13th with a shivering fit, his 
illness beginning suddenly while at chapel at Messingham ; when seen 
by Mr. Eminson first, on July 16th, his symptoms were those of an 
inflamed throat; and there was then no pneumonia, but pneumonia 
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developed two or three days later when the throat affection began to App. A. No. 12. 
subside. «| : wie On Epidemic 
The patient was in the habit of coming into Messingham village Pneumonia at 
several times a week. The sanitary condition of the premises where he Scotter, &¢.s by 
lived is described as very defective, there being an ill-made drain and a 
foul fold yard. 
2. ‘I’. W., senior, age 69, lived in the middle of Messingham, in a 
yard of which the sanitary condition is said to be bad, and in which 
cases of throat mischief had occurred early in the year. He was taken 
ill suddenly at 5 pm. on July 26th with a rigor, and next day com- 
plained of sore throat, which was at first suspected to be diphtheria, but 
in the course of a day or two it became evident that the case was one 
of pneumonia On August 15th the temperature had fallen below 
normal, but there was still a good deal of dulness in the lower half of 
the right lung, and the patient was very feeble with a tendency to. 
diarrhea. (These particulars I learn from a letter from Mr. Behrendt 
to Dr. Ballard.) The patient sank and died on August 16th. 
3. The last-named patient was attended during the earlier part of his 
illness by Mr. Wales, a medical man, aged 30, living at Burringham, a 
village on the Trent, seven miles from Messingham. Mr. Wales’s 
attendance on his patient was very close, staying some time with him 
every day, and he had on some occasions partaken of refreshments in the 
house. On the evening of August 6th on reaching home he com- 
plained of feeling tired and stiff, and turned dizzy and fell. Next day 
Mr. Behrendt found him with a temperature of 104°, pulse 128, and 
respirations 52. There was dulness over the upper half of the chest 
on the right side, back and front, with tubular breathing and friction 
sound. A few days later the whole of the right lung was involved. 
There was vomiting one day, some diarrhoea, and slight delirium, and 
increasing difficulty of breathing, and he died on August 13th.* 
Iam informed also by Mr. Eminson that there have recently been 
three cases of erysipelas, two in Scotter and one in Scotton, in houses 
in close proximity to those in which cases of pneumonia had occurred. 








* Mice fed with the sputa of this case remained well throughout, unless a degree 
of sluggishness on the part of one of them, which lasted only for a day, were a sign 
of illness. . 


ADDENDUM A. 


The following are the deaths ascribed to pneumonia which have occurred 
in the Gainsborough Rural Sanitary District (elsewhere than at Scotter 
and Scotton) in the first six months of 1890 :— 




















Date. Place. Sex. Age. | Certified cause. 
January12 ~- | Blyton - - Tey 11 months - | Broncho-pneumonia.* 
January 17 -| Willinghamf - FP, 17 years - | Pneumonia, meningitis (tubercular). 
January 15 -| Kexby - - M. 5 months - | Pleuro-pneumonia. 
January 19 -{| Willingham - M. 40 years - | Pleuro-pneumonia. 
February 6 -/| West Ferry’ - M. | 15 months - | Pertussis, broncho-pneumonia, con- 
vulsions. 
February 25 - | West Ferry’ - M. 2years - | Broncho-pneumonia. 
March 12 - | Morton - - vie 32 years - | Phthisis, pneumonia, exhaustion. 
March 18 - | Hemswell - F. 38 years - | Pneumonia (childbirth), exhaustion. 
April 30 - | Misterton - M. 59 years -/} Acute pneumonia. 
Mayl1 - -{| Glentworth~ - M. | 89 years - | Pneumonia (double), 7 days. 
June 6 - -| Glentworth - M. | 67years’ - cee disease, 1 year ; pneumonia, 
4 days. 
June 6 - - | Misterton - M. | 10 months - | Pneumonia. 
- M. | 56years = - | Pneumonia, 14 days. 


June 16 - | Morton - 





* Mr. Eminson states that this affection was secondary to influenza. 
+ In a cottage hospital, patient having been brought from Torksey. 
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ADDENDUM B. 
DEATHS FROM ALL Causes IN Scorrer Parisu to Jung 30TH, 1890. 




















Date. Initials. | Sex. Age. | Certified cause. - 

Januaryll -/] W.M. - . | M. 45 Chronic bronchitis, influenza, capil- 
lary bronchitis, 4 hours. 

January 27. + 141i B.. is ~| -M. 80 ? Old age. | 

January 24 -/S.8. - - ¥F. 63 Acute bronchitis. 

February 7 -|G.K. - - M. 19 *Enteric fever. . 

March 11 Bidets oe a oul: SE, 80 Old age. 

April 10 «06 Bos = - M. 82 Old age. 

April 13 =| M.H. « 3 re 84 TOld age, diarrhoea. 

April 28 wee. Fae | & - Bi 31 tInfluenza, 2 months: pneumonia, 
25 days: childbirth, 36 hours. 

April 26 d J.A. F. - - Hi 61 tAcute broncho-pneumonia, 

April 29 -|/E.C. - - M. 59 +Acute pneumonia. 

April 80 el: Oe - Bi 63 ftCerebral congestion. 

May 1 - - | G. H.Jd.- - M. 87 tInfluenza; pleuro-pneumonia, 6 
days. : 

May 2 - =) TELS a= - AE 80 +Influenza, bronchitis. 

May 5 - ee Cons - M. 33 tEpidemic pneumonis, 4 days; bron- 
chitis. 

May 4 - eh. Hs iit. - B 71 Paralysis, exhaustion. 

May 17- = (UR. He = - Liye 82 +Pleuro-pneumonic fever, 5 days. 

May 25 - -|W.B. - - M. 50 Apoplexy, 48 hours. 

May 25- mL MEU Alena BG : M. 41 .| TPleuro-pneumonic fever, 9 days. 

June 8 - -| R.E. ¥ - M. 80 +Pleuro-pneumonic fever, 1 month. 

DEATHS IN Scorron. 

May 9 - ell ER Oy = - MA Cy 57 TEpidemic pleuro-pneumonia, bron- 
chitis. 

July 1 - lei Cc. - - M. 69 tPleuro-pneumonic fever; bronchitis, 
12 days. 


* In an outlying part of the parish. Came ill from Gainsborough. 
+ The deaths marked thus are believed to have been from the disease under investigation. 








ADDENDUM C. 


The following clinical histories are furnished me by Mr. Franklin 
Eminson, and are in his words. 

Cass 1.—-G. H. J., aged 37, farm labourer, Scotter. 

Previous history.—Always enjoyed good health, possessed great physical 
strength, his master considered him one of the strongest men in the 
parish. His mother died of chronic phthisis after her second marriage. 
About two months before the present illness he had influenza, as well as 
his wife and children He consulted me for a dental neuralgia of 
moderate severity which followed it; it was not of the violent, maddening 
kind that is occasionally seen as a sequel to influenza. He was a most 
temperate man. a 

Present illness,—He began to be ailing about April 24th, but did not lay 
by entirely, and on the Saturday, April 26th, he came down to Scotter, a 
distance of a mile or more, but felt done up on his return, and wrote a 
letter to me to ask for a little medicine, as he was ‘‘ sick and bilious ”’ 
and had a ‘‘ bad cough.” ‘The following day, April 27th, I was sent for, 
and found him in bed with a temperature of 1042, face flushed, but 
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breathing not notably accelerated. There was pneumonia of small patch 
of lung in left lower lobe. Next day I prescribed Dover’s powder for 
pain of pleurisy, which was now detected. Temperature 101. On the 
following day, April 29th, an alarming change had occurred in the 
condition of the pulse, which appeared to be rapidly giving way. ‘ihe 
temperature was 101. Delirium now came on, and I sat up with him all 
night to try to subdue this untoward symptom, but failed to control it, 
and he shouted, sang, prayed, and exhorted in turn all through the 
night, and, to a less extent, the following day and night, till his death on 
May 1st. He died while I sat by his side talking and attempting to get 
out of bed up to the last. Loud tubular breathing was heard along nearly 
the whole extent of lung in back on the last day or two. 


Omitted from above accownt.—On April 16th I was called to little girl, 
daughter of above, and found broncho-pneumonia, with temperature 102. 
The child had been at school at Scotter, close to the most insanitary part 
of the village. She recovered gradually, but in about a month hada large 
abscess outside the elbow. On April 20th, on my visit to the girl, I found 
boy aged 12 in bed, with temperature 101, foul tongue, vomiting, severe 
pain in head, and great prostration. He recovered in a few days, but was 
very weak. I may say that the symptoms shown by this lad were 
exceedingly common at this time amongst the school children. I saw 
possibly a dozen such, but many more never came under my notice. 
They were taken suddenly with vomiting, pallor, prostration, and then 
fever, this passing off in from a few hours to a few days. 


Cass 2.—H. C., 33, farm labourer, Susworth (three miles from Scotter). 

Previous history.—Was very delicate as a child, and his parents never 
expected him to grow up to manhood. Had bronchitis frequently till he 
reached adult age. Some months ago he and his children had diphtheria, 
owing to bad sanitary arrangements about his house, but he recovered 
perfectly. 

Present iliness.—His mother, aged 638, died of pneumonia on April 30th. 
She was exceedingly delirious, hardly being conscious throughout the 
entire illness, and H. C. sat up with her for three consecutive nights till 
she died, walking to Scotter in the evening and back to Susworth to his 
work in the morning. 

The day after his mother’s death (May 1st) he was taken while at work 
in the fields with a rigor and, I think, with vomiting. I saw him on the 
morning of May 2nd, his condition and appearance were striking—the 
face, neck, and ears were flushed and livid, the ears being purple at the 
tips, his chest was heaving, dyspnoea being marked from the first, his 
pulse was rapid and small, temperature 102. There was great pain over 
the liver region, and evidence of pleurisy was found there, as well as 
bronchitis in both lungs. Pneumonia rapidly declarged itself in the right 
middle lobe, and he sank in four days from the beginning of the attack. 
The highest temperature observed was 102. Hxpectoration was very 
copious, frothy and rusty, and latterly bright red. 


Cass 3.—J. N., aged 65, horsebreaker, Scotter. : 

Previous history.—On July 31st, 1889, I was called to him late in the 
evening, and found him ina condition of high fever, temperature 104-2, 
bounding pulse, flushed face, and rather inclined to wander in mind. I 
could find no cause for the fever, but considered his condition grave, but 
next morning was astonished to find him almost quite well, temperature 
being 99°4, and all signs of acute illness gone. On that date (August, Ist) 
I took the following notes: ‘*‘ Has a very extraordinary condition of right 
* thigh and leg, there being several round punched-out ulcers, with 
‘* breaking down, pus lined bottom, and many scars of old healed ulcers 
‘* about and above the knee. The leg is immensely swollen and skin 
‘‘ thickened, and there igs one recent ulcer on inner side of calf. The 
*€ cause is believed to be connected with his calling, having had ulcers 
** 30 years, and having spent most of his working time in the saddle.” 

Present illness.—On June 7th and 8th he felt poorly, and had a sore 
throat, but continued about his work, driving on the 8th to see a sick 
horse. Besides sore throat he had slight pain across chest. I was called to 
him on June 11th, and found him in a condition closely resembling that 
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observed a year before, temperature 104°5, flushed face, anxiety, and 
tendency to wander; he was not sick; the breathing was not accelerated, 
and nothing could be detected amiss in the lungs, but the sputa was tinged 
of a brown-red colonr, and there was a little cough. Next morning, the 
temperature was 100 and breathing 30, and I hoped the attack might 
abate, but at night the temperature was 104°2, respiration 44, and pulse 
over 100. At8a.m., June 13th, temperature was 100, respiration 36, and 
pulse 100. Sputa viscid and rusty. I now found breathing deficient in 


‘left base, but throughout the case very little sign of pneumonic mischief 


could be found, yet three mice which were fed on the sputa died in the 
course of a few days. In the evening the temperature was 1024, respira- 
tion 50, and pulse more rapid. Next morning, June 14th, the temperature 
was normal, respiration 36, and he seemed.much better; in the evening 
temperature was normal, respiration 24, and pulse 84. From this time he 


mended continuously, and was downstairs on the 20th. He never had» 


much pain, and the case, though smart, was one of the mildest I have 
geen. ) 

Cast 4.—J. C., aged 70 (a few days short), farmer, Scotton. 

Previous history — Was 2, powerful, ruddy, and thickset man, apparently 
very robust, but he had had several attacks of bronchitis, one some years 
back being severe. About three years or more ago, he and his family 
had a very extraordinary attack of rheumatic fever. I did not attend 
them, but my father who did, described the cases to me. The members 
of the family began one after another to be ill, with what my father 
believed to be rheumatic fever, until every member of the family, except, 
I think, the mother, was ill or recovering from it. (I may mention that 
acute rheumatism was epidemic in the neighbourhood about that time ; 
I had two first attacks in old people, one being over 70.) ' The signs and 
symptoms were those of an ordinary case with the addition in each case of 
an extensive purpuric rash, and I thing there were swellings on the 
limbs, such as one sees in erythema nodosum. The cases were very 
obstinate, some being several months before perfect recovery was 
established. Ultimately all recovered. 

Present illness.—On the evening of June 17th he had been to Scotter 
close to where many cases of pneumonia have occurred; he was quite 
well next morning, and went to work in the fields; rain fell, and he got 
wet about the legs, and did not change his clothes (nothing unusual with 
farmers), but came home and worked in his garder till late in the evening, 
when he came in-doors and went to bed, not: feeling quite well. He passed 
a restless night, and at 2.30 a.m., June 19th, a rigor came on, and I saw 
him at 5.30. He was flushed, complained of headache, and of a sharp 
pain over liver region; temperature 102, pulse 96, respiration 32. 
Nothing definite was found in the lungs, breath sounds seemed normal, 
though harsh. In evening the temperature was 100, respiration 28, and 
pulse 84. June 20th, he was same, only some bronchitic sounds were 
heard in lungs and distant abnormal breath sounds were heard in right 
back. On 21st temperature was 105, respiration 36, pulse 108; pain had 
returned in right side, and coarse moist sounds were now heard over 
seat of pain, also tubular breathing in right middle back. On 22nd pain 
had gone, but besides signs of pneumonia there was considerable 
bronchitis all over both lungs, but worst in the right. No wandering. 


He continued in this way, pulse getting quicker, till June 26th, when. 


pulse was 112 and temperature 100, and now a quiet, cheerful kind. of 
wandering came on. On 27th temperature was.99, and continued about 
same, so that I had hopes of recovery, but expectoration became loss,. 
while pulse and’ respiration remained quick, and he died early on the 
morning of July Ist, having’sat up in-bed to sing a hymn with his children 
shortly before. 


Cask 5.—G. V., aged 50, farm labourer, Scotter. 
Previous historya—No illness ascertained ; has been intemperate ; 
formerly in militia. 


Present iliness.—Began suddenly on his return from work.at Scotton on 


evening of June 21st, with rigor and nausea, but no vomiting; could not 
undress himself, but his wife had to put him to bed. I saw him 24 hours 
after (June 22nd), and found him with flushed face and considerable 
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prostration ; his temperature was 102°5, pulse 100, and respirations 35. App. A. No. 12. 
There was right pneumonia, tubular breathing being heard below spine ae | 
of scapula. Some bronchitic sounds were also heard on same side, though ee ; 
not extensively. On 23rd, temperature was 102 in morning, 101 evening, Scotter, &.; by = 
respirations 82, and pulse i00 and 92. On 24th, at noon, temperature was D% Parsons. : 
104°1, and pulse appeared to be failing in force. 25th, temperature 102, 
pulse 100. 26th, temperature 102°6, respiration 44. Expectoration con- 
siderable, rusty and tenacious from beginning. No vomiting, and took 
food well throughout entire course of disease. Wandering came on : 
June 27th, but there was no violence; he tried now and again to get up : 
and go about his work, but his wife could easily control him, and he was 
not noisy. On evening of 27th the temperature was 102, respiration 50, 
pulse 112; but next morning temperature was normal, respiration 42, 
but pulse 120. After June 28th, the temperature continued normal or 
nearly so, but the pulse gave cause for anxiety, being hesitating, irregu- 
lar, and rapid. On June 3Vth, temperature was normal, respiration 36, 
and pulse 100, halting; but by July 2nd the pulse had come down to 84; 
breathing was now good, except at site of pneumonia, where medium 
hah sounds were heard. Expectoration had now become frothy and 
white. 

On July 5th he was progressing towards convalescence, but calf of right 
leg was very painful, owing to inflamed state of superficial veins. 


Casr 6.—The following is a ¢hart of the temperature, &c., in the case 
of R. A. C. E., aged 41, who was taken ill at 5 a.m. on May 19th:— 






































Day. | Hour. Temperature. |- Pulse. Respirations. 
May 19 - - - | 11. 0 a.m. 104°6 84 24 
afternoon EOL: 96 24 
| 7 10.30 p.m. 98°4 ey 20 
May 20 - - | 10.15 a.m. 100°4 -- — 
4.30 p.m. 99°6 — — 
8.30 p.m. 100°6 pes 2 
May 21 - - =ibe f, Oem: 102°5 a =e 
11. 9 a.m. 102252: «. — = 
afternoon 102° 92 24 
9.. 0 p.m. 99°4 — — — 
May 22 - - * morning 102° 92 —— 
afternoon 102°8 84 to 92 26 
8.30 p.m, 100°6 — — 
10.45 p.m. 992 a Se 
May 23 - - -| 6.0 am. 100°4 ~ 20 
noon 102° _— — 
9, 0 p.m. 100°4 ge ars 
May 24 - - -| 4.0 am. 100°4 99 — 
8. 0 a.m. 100°6 — = 
afternoon 102°2 96 20 5 
11. 0 p.m. 101° Gps e860 : 
May 25 - tae a}? D250) am, 101°4 ie de 
. | 8. 0 a.m. 102 ‘2 96 24 
2.30 p.m. 104° 104 — 
9. 0 p.m. 102° = == 
May 26 - ~ - | 4.13 a.m. 100°6 — — 
8. O a.m. 101°4 “= — oe 
11. 0 p.m. 102° —s — Sy dea 
May 27 - - = | 3.30°a.m. 101°6 120 — . eg 
9.15.a.m. 102°4 — sie ae 
1.30 p.m. 103°8 _— —. coe 
3.30 p.m. 100°4 -— ; an 
8.30 p.m. 102°6 — — 
May 28 - - -| 1.0 am. 101°6 —— — 
4.80 a.m. 103° — aes om 
6.30 a.m. 103° _ — a 


Death. 
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APP. A. No. 12. Casz 7.—The following is a table of the temperature, &c., in the case of 














Gn Hides W. M., aged 56, who was taken ill at 9 a.m. on May 3lst:— 
= Aone at 
De Pads, Day. Hour. Temperature. Pulse. Respirations. 
| Fahrenheit. 
Junel - ~ - noon 102 °8 — — 
eve 100°8 _ — 
Jyune2 - “ - noon 100°8 — — 
eve 102°8 — — 
June3 - «= - noon 103° 104 30 
eve 102°2 a — 
June4 - - = as 102° ne pei 
June5 - - - noon 103° — — 
eve 104° 112 30 
June6 - - = noon 103°2 120 48 
eve 103°5 — ~ 
June7 - - - Died 


ADDENDUM D. 


To the CHArRMAN and MeEmBERS of the Rurat Sanitary AUTHORITY. 
Scotter PaRrisuH. 


GENTLEMEN, : 30th June 1890. 

I pec to report that the brick cesspools in the streets have been 
taken up and earthenware street gullies fixed in their places. The 
principal sewer at the points where the gullies were connected was found 
perfectly clean. I also had the pipes opened where the drain from the 
rectory is connected, and at this point both the sewer and the drain were 

erfect. 
: The sewer throughout is Jaid very near the surface, but the joints of 
the pipes were found to be secare, at least there were no signs of leakage ; 
this, 1 think, proves that there can have been no smell arise from the 
course of the sewer. The fallis good, but I should imagine the pipes 
seldom run half full, and the velocity decreases with the diminution of 
the depth of water flowing; the liquid is the carrier of the solid portions, 
which have a constant tendency to settle to the bottom of the pipes, and 
if the liquid be insufficient in quantity to cause the necessary velocity 
the solid part of the sewage necessarily settles, and gradually chokes up - 
the drain. 

_If it is found that in dry weather there is insufficient water running in 
the sewer to carry the solids then some arrangement must be made for 
flushing. 

A few manholes would give ready means of access for inspection and 
flushing if necessary, and the cost would not be great. 

Ventilating shafts would greatly relieve the pressure on the traps in 
the streets and yards. 

A short sewer at the Susworth end of the village was found to have 
about three inches of water standing in it; this was caused by the outfall 
not being clear. I gave notice to the occupier of the field adjoining the 
outfail to clean out the dyke, and he promised to do so. 

Iam, gentlemen, 
Your obedient servant, 
WILLIAM EYRE, 
Sanitary Inspector, 
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No. 13. App, A. No. 18, _ 


- Onsome 
On some LOCALISED OCCURRENCES of (CEREBRO-SPINAL MENINGITIS iN focalised 


aie ' 
certain Partsues of the Eastern Counties; by Dr. R. Bruce coctrommtncl 


Low. at 
Counties; by 

In August 1890 the Board received information of the occurrence, at Dr. Bruce Low, - 
more places than one in the east of England, of a malady presenting 
many of the features of cerebro-spinal meningitis; and I was instructed 
to make inquiry into the facts. 

tatements about such disease had come from certain parishes on the 
boundary of Suffolk and Norfolk, and from a single parish (Great 
Horkesley) in Essex. Later, in the course of the inquiry, I got infor- 
mation of similar occurrences in a different quarter e Essex and in two 
districts in Lincolnshire. 

The facts about the several localities affected I shall deal with in the 
above order, preiacing my remarks by a short statement of the topo- 
graphy of the area of Suffolk and Norfolk wherein the chief group of 
cases was found. 


SuFFOLK AND NorFoLk (OAKLEY AND NEIGHBOURHOOD). 


Oakley, in the Hartismere Rural Sanitary District, is in a thinly 
populated parish situated on the Suffolk side of the river Waveney. The 
present population is estimated at rather less than 800, spread over an 
area of 1,289 acres. There is a small aggregation of population at one 
point, which may be regarded as the village, but the houses are mostly 
scattered over the parish singly or in small groups. Locally the parish 
is divided into a Lower and an Upper part, the former being nearest the 
river. The village of Oakley lies equidistant between the towns of Hye 
in Suffolk and Diss in Norfolk, two and a half miles from either place. 
The people are employed in agriculture. ‘The subsoil is gravel and clay. 


Brome, also in the Hartismere Rural Sanitary District, is a parish 
immediately adjoining Oakley on the south. It has a population of 
about 250 persons, and an area of 892 acres. The people here live 
under conditions almost identical with those existing at Oakley. The 
same church and school serve both parishes. 


Scole, in. the Depwade Rural Sanitary District, is situated immediately 
north of Oakley, on the Norfolk side of the river Waveney. A bridge 
connects the two parishes. Scole village lies about a quarter of a mile 
from the river. The population of the parish is estimated at rather less 
than 600; the area is 821 acres. The houses in some parts of the 
village are crowded somewhat closely together ; in some cases cottages 





Arp. A,No.13. are built behind the houses forming the main street. From Scole post — 
i aceie 0s office the letters are distributed to Oakley and Brome. Some Oakley 
sees people do their shopping at Scole, and some men and boys from the latter 

ecurrences of : : : 

Cerebro-spinal place find employment daily at one or another of the farms situated in 


Meningitis in 4 1 
Taster, _ Oakley parish. 


fe Na Pe Bressingham, also in the Depwade Rural Sanitary District, is a parish 
five miles north-west of Oakley, on the Norfolk side of the Waveney. 
Its area is 3,354 acres and its population about 500. 


Kenton, in the Plomesgate Rural Sanitary District (Suffolk), is a 
small parish about eight miles, as the crow flies, south-east from Oakley. 
It has a population ot about 300, and an area of 1,208 acres. 


Oakley Cases. 





In Oakley I heard of a dozen attacks.during the month of July, all 
of them presenting very similar symptoms, and of a sort leading the 
several medical men in attendance on the cases to the conclusion that 
they had to deal with a malady new to their experience. 

The symptoms in question, and they were much the same in all the 
localities referred to, were in the main these :—The patient was taken 
ill suddenly with vomiting, vertigo, headache, and great prostration. 
Next day, or even later, there was pain and stiffness in the neck and 
back, passing sooner or later into complete retraction of the head, in 
some cases amounting to opisthotonos. arly in the illnesses there 
was great drowsiness; in young children fits of screaming occurred 
when they were awakened. There was rise in temperature, which 
ranged from 100° to 103°. Delirium followed in most cases. Some 
had conjunctivitis, others herpes of the mouth. ‘There was usually 
great sensitiveness of the skin. All, or. nearly all, had more or less 
loss of power in the lower limbs. KHmaciation was rapid and conva- 
: . lescence was slow. The pulse was sometimes noticed to be dichrotic, 
. and the respiration was hurried or interrupted. Some cases had neurotic 
; sequelz. A rash was seen in only three cases. One case proved fatal 
at Oakley. The duration of the disease varied from three or four days 
illness in mild cases, to three or four weeks in more severe attacks. 

The 12 Oakley cases were distributed among six families, and occurred 
in the followmg order :— 


Oakley, 1st On July 10th H.S.,* aged 10, the son of a farm labourer, residing 
Family invaded, in Lower Oakley, was suddenly seized in Oakley cum Brome school 
with headache, vomiting, and vertigo. Next day his neck was stiff and 
aa his head became retracted. He was feverish and drowsy, and later on 
delirious. He lost the use of his legs. There was great constipation (no 
motion for eight days). His mother states he passed no water for four 
days. His skin was very tender to the touch. He sweated profusely at 
times. His life was in danger for two weeks. When I saw him on 
September 10th he was pale and emaciated, and had paralysis of the 
flexors of his right arm. No other cases followed in this family. 
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esi ae, d, On July loth K. B.,f aged 8, the daughter -of a farm labourer, 
8 cases. residing at Upper Oakley, half a mile from the previous case, was 


similarly seized, and like H. S. in the same school. Her case resembled 
his in most particulars, but she had conjunctivitis, and a rash, her 





* For some medical particulars of this case I am indebted to Mr. Wright, of Eye. 
t For much valuable information regarding this and the rest of the Oakley cases 
I have to thank Dr. E. G. Bares, of Eye, and his assistant, Dr. R. C. Lewis. 
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mother says, “ like chicken-pox.” Her head was retracted. She made 
a good recovery. Later on two more cases followed in the same family, 
viz., A. B., aged 18 months, attacked “about” July 22nd, and J. B., 
aged 3, attacked “about ” July 29th. Both had spots “like chicken- 
pox,” and copjunctivitis, with retraction of the head. One had exten- 
sive herpes labialis. Both recovered, but the boy, aged 3, suffered for 
some weeks from apathy, bordering upon imbeecility, after the subsidence 
of the acute symptoms, 
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On July 24th two children (C. F., aged 4, and G. F., aged 2), the oantey, 3rd 
soa and daughter of a farm labourer, residing about 400 yards from the sry aks 


last-described cases in Upper Oakley, were taken ill simultaneously, so 
far at least as can be learned, with symptoms as in the previous cases. 
The elder child fell ill while at school; his illness soon passed off, 


lasting only four or five days. The younger one had akad attack. The ~ 


mother says she had no rest for three weeks. Both cases had retraction 
of the head. The youngest child had still in September complete 
paraplegia. 


On July 25th EH. B., aged 24, the son of a gardner, residing at 


like the others. He had a stiff neck and retraction of the head. He 
lost the use of his legs for a fortnight. He had conjunctivitis. He 
recovered with a squint and some deafness, but this is now (September) 
passing away. ‘I'wo more cases followed in the family, viz., D. B., 
aged 7, who came home ill from school on July 27th, and W. B., aged 7 


months, taken ill on July 29th: The elder, a girl, had a severe attack, 


complicated with alarming hematemesis on the seventh day. But she 
recovered. Both children had conjunctivitis and retraction of the head. 
The children in this family were cousins of the children in the second 
family invaded. 


On July 25th another family was invaded in the person of A. C. 


about half a mile from Scole and rather more than that distance from 
the previous cases in Oakley. ‘This boy fell ill in school, and was 
accordingly sent home; but he occupied two hours’ in covering a dis- 
tance of less than a mile. He had to lie down on the roadside many 


times by the way. He had nausea, headache, vertigo, prostration, and | 


pain in the neck. His head, next day, was retracted. He became 
drowsy, and died comatose on July 27th, about 48 hours after his 
seizure. Medical advice had not been sought tilla short time pre- 
vious to his death. He died before a doctor reached the house. An 
inquest was held, and after hearing the evidence of Dr. R. C. Lewis, 
who had made a post-mortem examination, the jury returned a verdict 
of death from cerebro-spinal meningitis. 

The following notes of the post-mortem examination were furnished 
to me by Dr. Lewis :— 


“ Body well developed and well nourished; no rash—a few purpuric 
spots on inside of the thigh and back of arms. Marked hypostatic 
staining of skin on posterior aspect of body. Brain.—Great conges- 
-tion of whole membranes, and venous system generally gorged with 
blood. Along upper surface shows evidence of lymph having been 
thrown out; also on basis. Serum was found in ventricles in great 
quantity ; substance soft. Spinal cord itself healthy, but membranes 
very congested (upper dorsal region). Lungs, heart, and pericardium 


family invaded, 


Upper Oakley about 200 yards from the Iast cases, was taken ill just % cases, 


> family invaded, 
aged 10, the son of a labourer residing in Lower Oakley near the river, 2 cases, 





Oakley, 4th 


Oakley, 5th 
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JSamily invaded, 
1 case. 


Brome, 1st 
family invaded, 
1 case. 


Brome, 2nd 
family invaded, 
1 case. 


Scole, 1st family 


_anvaded, 2 cases. 
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normal. Stomach greatly distended with gas; anterior and upper sur- 
faces normal. Posterior surface, where in relation to spleen, dark and 
soft, but mucous membrane shiny and not ulcerated. Small spots 
resembling minute extravasations in submucous coat. Contents fluid, 
peasoup in character, 2 to 4 ounces in quantity. Liver, intestines, and 
peritoneum healthy. Spleen slightly engorged. Kidneys healthy. 
Blood fluid, venous in character.” ; 


On July 27th, the day of A. C.’s death, his brother, G. C., aged 8, 
was suddenly taken ill with headache, vertigo, vomiting, stiffness and 
pain in neck and back, fever and drowsiness. He had herpes of the 
mouth. He lost the use of his legs; his head became retracted. He 
recovered after four weeks’ illness. When I saw him on September 
10th, he was still week, pale, and emaciated. He dragged one of his 
legs in walking. 

These five families, comprising 11 cases, are those personally visited 
by me; but since I left Oakley I have been informed of another case 
which began on July 25th. 


C. C., aged 11, the son of a widow living in Lower Oakley, was taken 
ill in school on July 25th. He had headache and sickness and the 
other symptoms, but all in a mild form. He recovered, I am told, after 
only a few days’ illness. 


Brome Cases. 


In Brome, at the time of my visit in September, I did not hear of 
any cases, nor were any then known to the Medical Officer of Health, 
Dr. Barnes. But recently I have received from a local correspondent 
information of two cases, whose illness appears to have been identical — 
with that which occurred at Oakley. . Both children attended the 
Brome and Oakley school. 


E. C., aged 6, is stated to have been taken ill on July 23rd. After 
some weeks of illness she was removed to the county hospital at 
Norwich. From the Resident Medical Officer, Mr. Vance, I hear that 
this girl is under treatment for ‘“myelitis.” I regret I cannot give the 
medical details of the early part of the girl’s illness, for the medical man 
who attended her has not replied to either of two letters of inquiry 
which I have addressed to him. The second case was J. W., aged 10. 
His symptoms are said to have been mild, and he was not medically 
attended. He began to be ill about .dugust 7th, and made a speedy 
recovery. : . 


Scole Cases. 


At Scole four cases* were recognised. ‘They were confined to two 
families. ‘The first cases in each family were youths, aged respectively 
13 and 14, companions, whose habit was to spend their evenings 
together. They worked on different farms, one in Oakley parish, the 
other in Scole. Both lads began to be ill on the same day. A second 
case followed in each family later on. 


H. T., aged 14, became suddenly ill on July 30th, while. driving 
sheep on the high road some miles from home. He had to lie down 


* For details of the Scole cases I am indebted to the medical attendants, Messrs. 
Amyot and Hubbard, of Diss. 
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many times on the wayside before he could reach his father’s house in 


~Seole. His case was at first thought to be one of sunstroke; but the 


day was dull, and as afterwards there was well-marked retraction of the 
head, as well as other symptoms, and as also a second case followed in 


* the family, the illness came to be regarded as the same as that which 


had just been occurring before this at Oakley. During this lad’s con- 
valescence he had painful swellings in some of the larger joints. About 
a month later, z.e., about September Ist, his brother, F. T., aged 17, 
was seized much in the same way, with headache, vomiting, and ‘intense 
vertigo. Retraction of the head was not noticed in this case. He 
recovered in about a week. These two brothers worked on the same 
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farm in Oakley parish, at which the father of A. C. (the fatal case 


already recorded) also worked. 
J. L., aged 18, was suddenly taken ill in the hayfield on July 30th. 


_ He suffered from nausea, vertigo, and headache. He was taken home 


by his comrades, and was supposed then to be suffering from sunsiroke. 
He developed delirium; his head became retracted. He had a severe 
attack, and was off work for four weeks. His sister, F. L., aged 7, 
became ill, in Scole school, on August 7th. Her symptoms were 
almost precisely the same as her brother’s, including delirium and 
retraction of the head. Her illness lasted only two weeks and she 
made a good recovery. 


Kenton Case. 


At Kenton only one case was reported, and regarding it there was 
some difference of opinion, - 


F. L., aged 26, a farmer, was taken ill on De 26th with violent 
headache, vomiting, and vertigo. Dr. Hannigan, of Debenham (to 
whom I am indebted for the medical facts of the case), saw him the 
same night. ‘There was well-marked spasm of the muscles of the neck, 
back, and abdomen. The head became retracted. Mottling of the 
skin over the abdomen and back was noticed. The patient complained 
of severe abdominal pain. He gradually became pulseless and died in 
less than 48 hours from the onset of the acute symptoms. He was 
conscious to the last. It was said he had sunstroke some two years ago, 
and that he had lately been addicted to alcohol. For a month before 
his death he had complained to his friends of vague symptoms, e¢.g., a 
feeling of unusual drowsiness and of weakness. Dr. Barnes, of Hye, 
who had had the advantage of seeing most of the Oakley cases, saw the 
case in consultation, but he could not satisfy himself that the man was 
suffering from cerebro-spinal meningitis. The patient was moribund at 
the time. 


Bressingham Case. 


At Bressingham one case occurred. 


A child, aged 5, was attacked on September 7th, with the usual train 
of symptoms already mentioned, including retraction of the head and 
hyperesthesia of the skin. She recovered, and no further cases have 
been heard of there since. The particulars of this case were sent to 
me by Mr. Hubbard, of Diss, after I had left Oakley. 


The above 20 cases comprise all known to have occurred in Oakley 
and =e surrounding parishes during July, August, and September, 


Scole, 2nd family 
invaded, 2 eases. 


Kenton, 1 case. 


Bressingham, 
1 case. 
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While making inquiry in these different places as regards the 
occurrence of marked cases of cerebro-spinal meningitis, an endeavour 
was also made to ascertain the prevalence, if any, of minor malady, 
which might possibly have been due to milder manifestations of the same 
disease. For this purpose I communicated personally or by letter with 
nine or more medical men practising in one or other of the localities 
already named inquiring for attacks of minor illness characterised by 
symptoms as follows, or some of them :-—Persistent headache, nausea, 
vertigo, muscular malaise, pains in head, neck, or limbs, and attacks of 
chilliness ending in profuse sweating. But from none of -these gentle- 
men, except Mr. Wright, of Eye, could I hear of any such cases. 
Mr. Wright mentioned to me a female, aged 50, who had been suddenly 
taken ill, about August 26th, with vomiting, pains in the joints, back, 
and neck. The acute symptoms lasted five days, and were much 
relieved by a blister over the nape of the neck. ‘There was prostration 
for a time after. 


[On looking over the mortality returns for the current year for the 


-Hartisinere Rural Sanitary District, in which Oakley is situated, with 


a view to fatal cases which might have been of the nature of cerebro- 
spinal meningitis, I failed to find any evidence of such, except that a 
young woman, aged 24, a servant, died of meningitis just outside of the 
town of Eye on July 17th (1890); but Dr. Barnes, who attended the 
case, assures me the. case was in no way,in his opinion, allied to the 
epidemic disease which he witnessed at Oakley. ‘Two deaths of adults, 
aged 18 and 32 respectively, were certified from epilepsy, one in January 
at Palgrave, 3 miles from Oakley, the other on July 25th at lye, 
2} miles from Oakley. A death from tetanus after injury took place in 
March (1890) at Yaxley, 34 miles from Oakley. | 


The outbreak under consideration followed in a great measure the 
course of similar outbreaks related. by writers elsewhere. There 
was a definite group of cases with associated scattered cases in the 
neighbourhood, but with no apparent connexion between them. 


The people at Oakley are all engaged in agriculture. The families 
attacked there were all of the labouring class. The cottages, though 
mostly not of recent construction, are, as a rule, free from damp; the 
floors are bricked. and the roofs are of thatch or of tile. The ceilings 
are somewhat low. Most houses have three bedrooms. In none of the 
cottages that I visited did I find a dirty interior, nor did I perceive any 
foulness or closeness of the air in the living or sleeping apartments. 
On the whole the condition of the cottages in Oakley, as regards cleanli- 
ness, cubic space, ventilation, and absence of dampness, compared 
favourably with houses of the same class in other Iccalities known to— 
me. ‘There is no proper sewerage in Oakley. The excrement disposal 
is by means of pit-privies, emptied on the land once or at most twice a 
year. House refuse is utilised in gardens and allctments. The water- 
supply is got from pump-wells or from open pits. ‘The water in the 
latter case is said to be boiled before use. 


There appeared to be nothing to distinguish the sanitary surroundings 
of persons attacked from those of persons who escaped. The general 
conditions under which the invaded families lived were in no way 
different, so far as could be seen, from those of the rest of the popula- 
tion. They were neither worse fed, clothed, or housed than the others. 
The wages of the agricultural labourer in Suffolk are low, but during 
the inquiry no noticeable indications of poverty or privation were met 
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aid inquiries were made Pepanding the nature and source of the Men 
Pied supplies, with a view to determine if mouldy flour or grain had Coun 
been used ; or if the flesh of diseased animals had beeneaten. But these 
yielded negative results. Importation of the disease was also con-— 
sidered, but no evidence was forthcoming 1 to throw light upon the origin | 
' of the outbreak from this direction. It is true there had been arrivals. 
__ of foreigners in the parish in the early part of the year; but no visitor 
from abroad had been known to have been near the parish since April, 
three months or more before the outbreak. The question of tramp — 
routes was also inquired into. Travellers to Diss from the south may — 
come through Lower Oakley. ‘There is a public-house not far from the 
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_ cottage first invaded, but no connexion between the occurrence of the 
_ disease and tramps or strangers visiting at the public-house could be 
2 traced. : 
a In general it may be stated that no satisfactory decision his been 
come to as yet regarding the origin of this outbreak; nor has it been 
_ found possible to account for the extension Gt it occurred) of the 
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. disease from the first case to the others by one or other of the usual 
-_ eonditions Enown to us under which diseases ordinarily spread. Details 
of the negative evidence collected during the inquiry have been pre- 
served, and are available for future use, should other oe outbreaks — 
come under notice. 


‘Essex (Great fe 


5 areal Horkesley, in the Rural Sanitary District of Lexden a 
_ Winstree, lies 30 miles due south of Oakley. It is situated near the 
river Stour, the boundary between Suffolk and Essex, and is 4 miles 
north of Colchester. The ae is about 100, and the area is 
_ 3,048 acres. 


G.S.,f aged 20, an agricultural fons was taken ill while lead 
grains at a brewery 3 miles from home, on the forenoon of August 9th. - 
_ He says he suddenly felt faint, vomited, had dizziness and headache. — 
He was found by his fellows lying down in acollapsed condition. He was 
taken home in his cart. It was supposed that he had had a sunstroke. > 
‘Twenty-four hours later there was a strong contraction of the muscles — 
of the back and neck; his head became retracted at right angles to the 
ag He had great sensitiveness of the skin. - His eyes were red and 








_ * Jn this connexion it may be mentioned that in only one family out of the total 
_ visited during the inquiry did I find any indications of neglect and ‘provide a 
This exception was at one of the two houses invaded at Scole. The father, an idle 
- drunkard, spent most of his days in bed, and most of his evenings in the beerhouse. — 
The mother maintained the family by charing. In her absence the house and 
. children were neglected. Of the five children, the eldest boy worked on a farm, 
ae a another child went to school; the younger ones left at home all day were often fed — 
by the compassionate neighbours. The boy and the four other children slept : 
together in one bed. ‘fhe house was almost destitute of furniture. The children 
were poorly clothed and not clean. The two cases in this home » were the bey of 13 
ce and a girl aged 7, who attended Scole school. 

i t For the siediea) faets of this case I am indebted to Messrs. H. D. Palmer and 

Ee. W. as of £ Naylane, the medical men who attended him. 
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time. He lost the use of his legs, and was Se Atable to. stand for 
weeks. He was still confined to bed when seen by me cn ‘September — 
12th; he was then pale, weak, and thin. Inquiries made at Great 
oe and Nayland failed to discover any trace of other similar 
cases, A, 






Maldon Rural Santary District. 


During the autumn months of 1890 a number of cases of « uke ve 
were notified to the Medical Officer of Health, Dr. J.C. Thresh. Upon 
investigation by this gentleman these so-called typhoid cases were found 
to be “exceedingly obscure in their origin ; the symptoms, too, were 
anomalous; some proving fatal in a few days from the first onset of the | 
illness. At my request Dr. Thresh was kind enough to make special _ 
inquiry into these doubtful cases. Owing to difficulties in obtaining 
information Dr. Thresh, after taking much pains, and spending much _ 
time in the effort, was only able to give me details of the following : —_—_ 


_ F, A., aged 23, a labourer, residing 1 in the parish of Althorne, was 
said to have had a sunstroke in the harvest field on September 10th. 
He fell down on the ground, and is stated to have been insensible (? in 
a state of syncope or collapse) for an hour. He is further stated to 
have got wet through, from remaining on the ground during a sharp 
shower. A medical man was not called to see him till September 14th. — 
At that time he was found to be suffering from violent pains in his 
head, with spasm of the muscles of the back and neck; there was well- 
marked retraction of the head, with loss of power in the lower limbs. 
He had fever. Coma supervened, and he died on September 23rd. 
The case was notified after death took place, as typhoid fever. From 
the history, however, there appears to be little doubt that the man died 
from cerebro-spinal fever. Bi 


~ 





Two other fatal cases of doubtful typhoid were carefully inquired into _ 
by Dr. Thresh, but owiny to a number of difficulties connected with the _ 
investigation, it was not found possible to obtain full histories of these 
cases. But so far as it went the inquiry in each case showed that the | 
death was very possibly not due to typhoid fever, although the disease 
had in each instance been notified and certified as such. Both patients 
were suddenly attacked, and died respectively four and ten days after 

invasion. In this connexion Dr. Thresh sends me notes of two non- 
aoe cases in one family in the same locality, one of which was notified 

“ typhoid.” pret) 


e. 


A boy, aged 4, was taken ill suddenly on Fale 15th, out of doors; he — 
was thought to have had sunstroke; he complained of his head. His. 
face was said to have been “ cyanotic.” Next day he had a “fit.” A 
medical man was sent for and diagnosed the case as “typhoid.” But 
there were no definite symptoms of typhoid fever. No reasonable cause _ 
could be discovered fer the origin of the case. A fortnight later the 
--mother of the child informed Dr. Thresh that another child had been | 
attacked in the same way, but had also recovered. ‘The medical man in 
‘question, who attended the first case, saw the second one also, but he did 
not notify it as typhoid. When written to regarding the possibility of k, 
-cerebro- ee fever pene been the disease - om which these ei Cae 
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Wu nha we Yy- Este: in sas seauteorhabah Rural ‘Sanitary District, Local a 
isa parish 54 miles S. E. by S. of the town of Gainsborough. Ithasa @ 
- population of about 500, and its area is 2,170 acres. 






! The particulars of a case here were given to me by Mr. F. Sutton, 5 
~~ the medical man resident in the parish who attended the patient. 


J. E., aged 5, the son of a gipsy hawker residing in a travelling van, 
was suddenly taken ill on September 4th while the family were camping — 
at Willingham. His illness began with vomiting and headache, fol-— 
: lowed by severe spasm of the muscles of the neck “and back, producing 
oe opisthotonos, and suggesting at first, owing to the tetanoid symptoms, a a 
suspicion of strychnia poisoning. There was delirium and great difficulty 
in breathing. Mr. Sutton says there was also pneumonia. The boydied 
on September 6th in convulsions, his illness having lasted only 56 hours. 
The death was certified as due to pneumonia, but Mr. Sutton on further — 
_ consideration now regards the case as in all probability one of cerebro-— 
spinal meningitis. ‘He did not know whence the family came, nor 
whither they went after leaving Willingham. No post-mortem examina- __ 
tion was permitted. : 


Vg! 


“ee oo eee ee oe ees 
2 ee suit <1 


8 Holbeach. 


Holbeach (in the Urban Sanitary District of Holbeach) is a smal] Hol 
town, having rather more than 2,000 inhabitants, in the south of Lincoln- 4 
shire, 8 miles E. by N. from Spalding. Mr. R. R. Harper, a medical | 
-man practising in the town, mentioned the following case to me, as 
having recently occurred in his practice :— i 
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= 8: ie aged 41, wife of a horsebreaker in poor circumstances, residing — 
in Holbeach, became suddenly ill on October 30th, with headache and 
increasing pain in the neck and back. The neck became stiff and the head 
2 retracted. She had frequent jerking of the limbs, and she suffered from 
frequent attacks of intense fear. She complained that her legs were dead ; 
movement in them was impaired. Later on her legs became rigid. She 
had delirium and fever, the highest temperature noted was 102°: 5. Hen - 
cheeks had “a mottled purply” look, and there were patches on her face. _ 
She died in convulsions on the ninth day of her illness (November 7th). | 
She had been subjected to privation previous to her illness, and was — 
_ badly nourished. Her husband, a drunkard, suffered from epilepsy. No — 
oe - post-mortem examination was permitted, “Mr. Harper does not know. 
4 _ of any similar case in the locality, nor of any cases which might have 

- been due to milder manifestations of the disease. | 
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Gedney Hill. 


Or abiiey Hill is a hamlet-chapelry in the Rural Sanitary Districnoe : 
Eiibitonch. It lies 10 miles west of the town of Holbeach, and is a few _ 
_ tailes from the borders of Cambridgeshire. The population is under 
400. Much of the land is reclaimed fen. Dr. Crowden, the resident | 
medical man, took me, during a recent visit to the locality, to see a 
convalescent boy, who was considered to have been suffering from an 
- attack of corebrosep tase meningitis. 
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Gedney Hill 


‘1 case. 





W.1., aged 5, the son of a farm labourer, was taken ill on Movember 
5th, with headache, vomiting, pain in the back and neck. His head 
became retracted, he had constipation, delirium, and attacks of screaming. 
There was some loss of power in the legs.- His mother said the boy 
seemed very sensitive, and cried out when touched. When I saw him — 
on November 13th he was sitting up for the first time. On the previous 
day he had developed a running from his ears, and there was some 
deafness. The boy was at school on the day his illness began. Dr. 
Crowden had heard of no similar cases in the neighbourhood. Another 
medical man had seen the case with Dr. Crowden, and both came to the 
conclusion that the case was one of cerebro-spinal meningitis, though 
neither had seen a case of the kind before in their medical experience. 


[Some 20 miles S.W. of Gedney Hill is the village of Elton, on the 
borders of Huntingdon. In this village, I was informed by Mr. Elliot, 
of Oundle, that two cases of cerebro-spinal meningitis occurred in 
his practice in July 1889, in two different families. ‘The one case was 
that of a child, aged 12 months, who was attacked on July 28rd, and 
died on the 27th. The other was also the case of a young child, taken 
ill on August 6th, but who recovered. Both cases had well-marked 
symptoms, including retraction of the head. He traced no connexion 
between the two families. Mr. Elliot says he saw cases of the kind in 
the Dublin hospitals in 1870, and he recognised the cases at Elton at 
once as unmistakeable instances of cerebro-spinal meningitis. | 


TABLE giving the Tora. DEATHS registered from Crrppro-SPINaL 
MENINGITIS in the Counties of Essex, Suffolk, Norfolk, and 
Lincoln, for each of the Five Years 1885 to 1889. 
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Cerebro-spinal meningitis in its epidemic form is rare in England, to 
judge from the literature of the subject. It was not till the epidemic 
in Ireland of 1866 that the malady could be said to have.shown itself 
definitely in the British Isles, although scattered cases of a sort approxi- 
mating to the epidemic disorder had been recorded from time to time. 
It is interesting to note that just before this (1866) a virulent outbreak 


, of the disease had raged in North Germany in the region of the Lower | 


Vistula. This epidemic formed the subject of a detailed report by Dr. 


Burdon Sanderson, and was published in the Eighth Annual Report of - 


the Medical Officer to the Privy Council. In this report is given a full 
description of the clinical and pathological details of the disease. Some- 
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where about the time of the German outbreak, or shortly after it (¢.¢.,in APP. A. No, 18, 


1866), cases of cerebro-spinal meningitis were reported in various 
localities in England. One group of such cases occurred at Rochester, 
and an account of these is given in Dr. Sanderson’s report. Some 
cases of the kind are said to have been noted in London about the same 
time. In the “Lancet” for June 25, 1867, Dr. G. M. Lowe records 
an outbreak which occurred in the previous winter at Bardney, a rural 
village 10 miles south of Lincoln. In recent years cases have been 
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reported: for example, in 1886 Dr. J. Irvine Boswell, Medical Officer . 


of Health for the Urban Sanitary District of Faversham, recorded two 
deaths occurring in one family from this disease within 24 hours of 
each other in Faversham. In the “Lancet” for July 14, 1888, two 
fatal cases are published ; they occurred at the Seaman’s Hospital, 
Greenwich. Both patients were foreign sailors, one a Norwegian, was 
admitted May 30, 1888, the other an Italian was admitted on June 8, 
1888. 


Dr. Trevelyan, of Leeds, is reported, in the “ British Medical 
Journal ” for November 22, 1890, to have read a paper before the Leeds 
and West Riding Medico-Chirurgical Society on cerebro-spinal menin- 
gitis. He speaks of post-mortem examination of seven fatal cases 
during the last 12 months. It is to be hoped his paper will be published 
tn extenso. 


The disease is known to have been appearing epidemically on the 
shores of the Mediterranean during 1887 and 1888, but whether the 
cases in the present year occurring in the east of England are connected 
in any way with the foreign cases there is no evidence to show. 


Fatal cases, apparently unconnected with epidemics of the disease, 
are mentioned annually in the reports of the Registrar General. The 
following table gives the number of deaths registered from cerebro- 
spinal meningitis in England and Wales during the last five years :— 





Deaths from Cerebro-spinal Meningitis. 














Total 
1885. 1886. 1887. 1888. | 1889. 5 years. 
{ 
England and 27 40 24° 18 23 132 


Wales. 





On examining the distribution of these deaths in the various English 
counties, no exceptional incidence is noticeable in any particular part of 
the country in any one year, except that in 1886, out of a total of 40 
for the whole country, the number of such deaths in Devon amounted 
to 9. In 1887 -the number of deaths registered from cerebro-spinal 
meningitis in London numbered 8. 


Whether these fatal cases are in fact examples of the same disease as 
that observed in the epidemic cases under investigation, it is not possible 
here to say. The fatality from epidemic cerebro-spinal meningitis is 
usually very high, sometimes amounting to 80 per cent. In the German 
- outbreak before mentioned, it was estimated that half of the patients 








, only 2 deaths, This mortality differs, ‘{herelares from the usual 






pee acogered t in and about Oakley, amounti g toa , yielc 





experience, in that it is comparatively small; still the serious nature of — 
the Oakley disease is shown not only by the fatal cases, but also by 
the fact that some cases narrowly escaped death, and others were left 
with more or less marked nervous mutilation. 

It is highly probable that cerebro-spinal. meningitis is of more 
frequent occurrence than is generally held. Fatal cases are certified 
probably under the name of “ Fever,” of tubercular meningitis, or of 
convulsions, while non-fatal cases may be Base oore as see” as 
Sa violent cold,” or some such ailment. . | 
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No. 14. 


~ On the Water Suprry of Barrowsy, in the GrantHAM RURAL 
SaniTaRY District; by Dr. Parsons. 


Tue Local Government Board having received a complaint as to the 
water supply of Barrowby, in the Grantham Rural Sanitary District, I 
was instructed to visit the place and make inquiries, and I did so on 
August 8th, in company with the Medical Officer of Health and 
Inspector of Nuisances to the Authority, also with the Guardian of the 
parish, and the Rector, who is an ex-officio guardian. 

Batrowby is a village two miles west of Grantham. It had in 1881 
a population of 807, which had declined from 869 in 1871. The 

inhabitants are mostly of the agricultural class. It stands in an elevated 
situation, the highest part of the village, near the church, being 
365 feet above the sea. It is on the brow of a ridge of hills formed by 
the outcrop of the marlstone (middle lias), this ridge having a steep 
escarpment on the N.W., and a more gradual declivity towards the S.E. 
in the direction of the dip of the strata. The village is somewhat com- 
pactly built, the houses standing together in rows. It was sewered 
before the passing of the Public Health Act, 1872; the sewers are 
ot glazed socket pipes. They have plenty of fall, and are described as 
being in good working order, but there is reason to believe that some of 
the house drains are defective. The outfall of the sewer is upon an 
osier bed. ‘There are few waterclosets connected with the sewer, most 
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of the houses having privies with deep underground cesspits, which in 


some cases could be seen to be constructed of dry brickwork, a con- 
struction facilitating soakage of foul matters into the subsoil. - 

The water supply of the village is obtained from wells, said to be 
about 56 in number ; each block of property as a rule having its own 
well. The wells are of moderate depth, and they are stated to be 
usually 80 feet or under. The water rises in them to from 3 to 15 feet 
from the surface; and there appears to be no difficulty in finding a 
supply in any part of the village. Some of the wells are furnished with 
pumps; others are open, the water being drawn by a windlass. Some 
were seen to be so insecurely covered as to be a source of danger, e.g., 
one at the end of Maltinghouse Yard. 

The strata pierced by the wells, as far as I can learn, are Ist (below 
the top soil), a yellow, rubbly, calcareous sandstone, locally called 
“skerry ” ; 2nd, lias clay or shale, containing one or two bands of iron- 
stone ; 3rd, a grey rubbly rock, in which the water is found. There is 
water in the upper rubbly stone, where it rests on the lias clay, but the 
largest supply, as well as the best water, is said to be from the stone 
below the clay. 

Mr. Harrison, well-sinker, of Barrowby, tells me that in the wells 
newly sunk it is the practice to make the upper part of the well, from 
the top of the clay upwards, watertight, with brickwork set in cement, 
and a backing of clay ; and he thinks that if the wells were always 
so constructed there would be no difficulty in getting good water. 
The generality of the wells, however, are not constructed so as to 
exclude water from superficial sources, being steined in the upper part 
only with dry stone or brick work (the top courses only being set in 
mortar), while below the steining the sides of the well are formed only 
of the bare rock. In some instances dark stains were seen running 
down the inside of the well at its upper part. Many of the wells are 


E 65260. I 


App. A. No. 14. 


On the Water 
Supply of 
Barrowby, 
Grantham 
R,S.D.; by Dr. 
Parsons. 


—1380 


so situated as to be in danger of contamination by privies, pigstyes,. 
“ crew-yards,” &c.; in one instance, in Casthorpe Lane, the well which 
supplies water to a row of houses in which enteric fever has occurred, 
is only 9 feet distant from a privy on the next property... Another well 
is 30 feet from the churchyard, 21 feet from a privy, and 40 feet from 
a pigstye. Some of the pump wells are liable to be fouled by waste 
water entering the well, owing to want of a proper pump trough and 
drain. The water of one well has a slight sulphurous smell believed to 
be derived from mineral matters in the strata. ‘The water of the wells- 
is, however, in general nearly clear and colourless, and free from taste 
and smell, but on analysis that of most of the wells has shown evidence. 
of pollution. By such tests as I was able to apply on the spot, I found 
that the amount of chlorine—a constituent in such a situation derived, 
in all probability, from house drainage—varied from 2 grains per gallon 
in two wells (one newly sunk) on the outskirts of the village, to 16°4,,. 
17°5, and 21°4 grains per gallon respectively in certain wells in close 
relation to sources of contamination. Under the same circumstances. 
also the nitrates varied from a small trace to a very large amount. | 

Samples of water from three sources were taken and forwarded for 
analysis to Dr. Frankland, whose report is added. | 

“No. 7940, Major Amcott,” is from a pump in a grass field, at the 
south-east end of the village, with no apparent sources of sewage 
pollution near, though the well is insufficiently protected against the 
entrance of waste water spilled from the pump. It may be looked upon 
as a water as good as is likely to be met with near the village, from a 
well of the ordinary depth and construction. 

“ No. 7941, Green well,” is from a draw well in the upper part of 
the village, surrounded with houses, but with no apparent sources of. 
pollution very near. ‘This water is much used, and is locally considered 
very good, but Dr. Frankland’s analysis shows it to contain much 
oxidised sewage. ; 

“No. 7942, Downing’s pump,” is from the pump in Casthorpe Lane, 
previously mentioned. Dr. Frankland reports it to be of “about the 
““ same composition as London sewage after filtration throngh 6 feet of 
“* porous soil.” 

Dr. Ashby, late Medical Officer of Health for the Grantham Rural 
Sanitary District, in his Annual Report for 1887, states that of the 
samples of water from Barrowby analysed by him during the year 13 
were very bad, four were bad, two were of indifferent quality, and only 
one, aud that from outside the village, was of good quality. 

Outbreaks of enteric fever have occurred in Barrowby from time to: 
time during past years, and have been attributed by the late Medical 
Officer of Health, Dr. Ashby, to the use of contaminated well water, 
but the present Medical Officer of Health, Mr. Eaton, does not support 
this opinion. A death of a boy, aged nine, certified as from enteric 
fever, occurred in June 1889 in the family of the schoolmaster of the: 
Barrowby National School, and other children in the same family were 
ill afterwards with similar symptoms of less severity. A servant girl 
at the same house had been sent away three or four years ago with an 
illness which proved to be a severe attack of enteric fever. The school- 
master’s house stands in a garden in a fairly open situation, the drain 
inlet is out of doors, and the privy is well removed from the house. 
The source of water supply at the time in question was from a well in 
the garden, stated to be 29 feet deep, and furnished with a pump. This 
well is 40 to 50 feet from the privy of the schoolmaster’s house, but only 
28 feet from the cesspit privy of a neighbour. ‘The water is ‘stated to 
have been analysed by Dr. Ashby, and pronounced bad, but it remained. 
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in use, as there was no other supply near. In July 1889, on the advice App, A. No, 14, 
of the present Medical Officer of Health, the well was pumped out and oy tne Water 
cleansed. It is stated by the well-sinker who did the work that three Supply of 
or four barrowsful of mud were removed ; this mud was blue clay, not @U7¢W>Y, 
offensive. ‘There were old stains down the sides of the well all round, B-S.D.; by Dr, 
ys : a ‘ ? Parsons, 
but no recent stain at any particular point as if from leakage from a 
drain. The well was lowered 2 or 3 feet, the bottom being found to be 
blue shale, but it was not puddled around the top. After these opera- 
tions a sample of the water was sent by the rector to Dr. Stevenson, 
whose analysis was condemnatory. The agent of the landiord, on being 
communicated with, sent another sample of the water for analysis to 
Dr. Voelcker, and his report being also unsatisfactory the well was 
ordered by the Rural Sanitary Authority to be closed. The pump has 
since been removed, but no other supply has been provided, and water 
has now to be fetched from the “Green well,” some 100 yards distant. 
This Green well is one of the wells of which the water has been analysed 
by Dr. Frankland for the purpose of this report, and is reported by him 
to consist chiefly of infiltrated sewage. 
Mr. Eaton, however, doubts whether the case of the schoolmaster’s 
son was one of enteric fever, and thinks that, if it were, the cause is to 
be found rather in the state of the school privies than in polluted drink- 
ing water. It is admitted that the privy on the boys side at the school 
(which is near, but not closely contiguous, to the schoolmaster’s house) 
was at that time in afoul state, and the boy sometimes used it. It would, 
however, be expected that if the cause of the boy’s illness existed at the 
school, and not at the schoolmaster’s house, other children in the village 
who attended the school would have suffered. ‘here are stated to have 
been two other cases of enteric fever in Barrowby in 1889 subsequent 
to that of the schoolmaster’s son, one a boy in Chapel Court, in a different 
part of the village; another, an infant at the breast. I heard of other 
cases in 1888, 1886, and 1885. ‘The circumstances of the cases in 1889 
gave rise to a prolonged controversy, which it is perhaps not necessary 
to revive. Whatever may have been the nature or cause of these par- 
ticular cases, there appears to me to be no room for doubt, from the 
concurrent testimony of various analysts, from the construction and 
position of the wells, and from the repeated occurrence of outbreaks of 
enteric fever in the village, that the present water supply is a source of 
danger to the health of the inhabitants. 
Dr. Ashby in 1886 made a report to the Rural Sanitary Authority on 
the water supply of Barrowby, of which I annex a copy.* As alterna- 
tive sources of supply, he proposed, first, a well on the high ground 
west of Barrowby ; and secondly the Sheep Dyke spring, about a mile 
from the village ; but in a subsequent report he gave eventually the 
preference to a third souree—the Mires spring, 2 miles south-east from 
the village—on account of the ampler yield of water in dry weather. 
Any one of these schemes would involve pumping, which it was thought 
might ordinarily be done by wind power. ‘The question of the water 
supply of Barrowby was considered at a meeting of a parochial com- 
mittee on September 21st, 1887, when a resolution to employ an 
engineer was lost, and a motion was carried recommending the Rural 
Sanitary Authority to take the necessary steps to enforce the cleansing 
of all the polluted wells. ‘This course was ratified by the Rural Sani- 
tary Authority, and since then no further action has been taken with 
respect to the water supply of Barrowby beyond the occasional cleaning 
out of an old well or the sinking of a new one. 





* Not here reproduced. 
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I may point out that if a well be found to be polluted with organic 
matter, merely to clean it out is a very futile proceeding. What is 
required is so to construct the well as to exclude polluting matter from 
entering it, and if this cannot be done the well should be closed. Where 
the water-bearing bed lies under an impervious bed of clay, the polluted 
top-soil water should be excluded by making the well watertight as far 
down as the clay bed. A way of doing this, which has been successfully 
adopted in some districts, is to use for steining the well, large-sized 
glazed socket pipes, such as are used for.sewers, but set vertically and 
with the joints securely caulked. For this purpose pipes are sometimes 
made with the flanges inside. The same object may in some districts 
be attained by the use of Abyssinian tube wells. 

But where there is a general pollution of the water-bearing bed, as 
would appear from the analyses which have been made to be the case at 
Barrowby, the only safe course is to obtain a supply from an outside 
source, free from the risk of contamination. 


ADDENDUM. 


Water Analysis Laboratory, The Yews, 
Sir, Reigate, August 15, 1890. 
Herrewiti I enclose results of analysis of three samples of water 
sent here by the direction of the Medical Officer cf the Local Government 
Board in connexion with an inquiry as to the water supply of Barrowhy. 

The sample labelled ‘* Major Amcott’s”’ is the only.one which could be 
used for dietetic purposes without great risk to health; but even this 
sample exhibits considerable evidence of previous sewage ‘contamination, 
and, unless, derived from a spring or deep well, should be condemned as 
unfit for human consumption. 

The remaining samples consist chiefly of infiltrated sewage, that 
labelled ‘‘ Downing’s pump” having about the same composition as 
London sewage after filtration through 6 feet of porous soil. 

All the samples are hard and unfit for washing. 

Fam, Sir; 
Your obedient servant, 

The Secretary, (Signed) 6H. FRaAnKLAND. 

Local Government Board. 


Resutts of ANALYSIS expressed in Parts per 100,000. 











Hardness. 


Solid 





Remarks. 


Matters. 
trates and Ni- 
trites. 

Total Combined 
Nitrogen. 


Previous Sewage 
or Animal Con- 
tamination. 

nent. 


Organic Carbon. | 
Organic Nitro- 
gen 
Ammonia. 
Nitrogen as Ni- 
Chlorine. 
Tem- 
porary. 
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Total. 





Total 





Barrowby, August 8, 
1890. 


7940 | Major Amcott’s - | 43°12/°121) °080 | 0 | °483 | °463 | 4,010} 8°0 | 15°4 | 10°6 | 26°0 | Turbid. 


7941 | Greenwell - - | 78°80)'184) °061 | 0 |2°486 |2°497 |24040} 5°83 | 27°3 | 6°3 | 33°6 | Turbid. 





7942 | Downing’s pump, Cas- |173°20)°277| *064 
thorpe Road. 





0 |7°118 |7°182 170,860] 23°0 | 22°9 | 55°3 | 78°2 | Slightly turbid. 








EH. FRANKLAND, 
The Yews, Reigate. 
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No. 15. 


On an OuTBREAK of Fever at NortHop Hatt in the HoLyweLi 
Ruray Sanitary District; by Mr. Spear. 


Tue hamlet of Northop Hall consists of three or four rows of cottages 
with several single dwellings situated at wide intervals by the roadside ; 
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the total population being estimated at between 400 and 500. The . 


geological formation is that of the Lower Coal Measures, and the surface 
soil is clay and clayey loam and shale. A small colliery on the out- 
skirts affords some employment, and, for the rest, the population is 
mainly employed in agricultural pursuits. The cottages are of a poor 
class—small and badly ventilated, and occasionally damp from dilapida- 
tion ; many are very fully occupied if not actually overcrowded. As 
regards the maintenance of cleanliness, the hamlet is described by the 
Medical Officer of Health and Inspector of Nuisances as the one of all 
others in the district giving the most trouble. The inhabitants have, 
in fact, little opportunity of acquiring habits of decency and cleanliness. 
There are no proper means of drainage. Liquid sewage is allowed to 
flow for the most part into the roadside gutters, or collects in pools 
outside the dwellings; solid filth is deposited in dilapidated and foul 
privy-pits, which are rarely emptied, and the oozings from which are 
occasionally to be seen even on the surface. Water has often to be 
fetched by hand from quite unreasonable distances, and is only then pro- 
curable from dip-wells or roadside troughs, doubtless more or less liable 
to surface contamination. 

The fever that invaded this little community during the earlier 
months of the present year was undoubtedly typhoid or enteric fever, 
although its apparent mode of extension had suggested the possibility of 
its being typhus. The clinical histories of the earlier cases were in the 
main characteristic of the first-mentioned disease; in some of the later 
ones that I had an opportunity of seeing myself, the characteristic 
eruption of typhoid, in addition to other distinguishing symptoms, was 
apparent. 

Between February and the end of June 1890, seven households were 
invaded—three in New Brighton Row, one in Dublin Row, and three 
amongst the scattered roadside cottages. In all there appear to have 


been 18 unequivocal cases, and four deaths. Another fatal illness, in. 


one of the infected families, had been popularly ascribed to the fever, 
but the death was not so certified by the medical attendant. All the 
deaths (including the one just referred to of doubtful cause) occurred 
amongst the members of one family, although in two households. 

The cases seem all to have been connected. The first one of the 
series oceurred in the month of February, in the family to which the 
disease proved afterwards so fatal. The sufferer, alad, aged 14, worked 
in the lamp-room of the neighbouring colliery. The origin of his infee- 
tion could not be discovered, although it may be remarked that three 
cases of enteric fever (one of the sufferers being a colliery worker) are 
reported to have occurred in the village during the preceding year. The 
household now invaded consisted of five persons: the father, aged 54, 
and four children aged from 14 to 28. One of the daughters contracted 
fever some six weeks after the lad’s attack above referred to, and then, 
in quick succession, the others were infected. The father and two 
daughters, aged respectively 21 and 25, died. 
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When all the members sickened, this family was reduced to a condi- 
tion of much distress; proper attention and nursing, and, as matter 


being wanting. Under these circumstances a focus of infection was 
evidently set up, from which the disease was disseminated. In the 
second week of May, two children of a woman who had taken linen and 
bed clothing from the infected house to wash at her own home, sickened 
of the disease; and about the same time a married daughter and son- 
in-law, living in another part of the village, who had assisted in a certain 
measure their fever-stricken relatives, fell ill. Then in the first week of 
June, three children of a woman who had been employed occasionally 
during the day in nursing at the first infected house, were attacked. I 
was told that these children were often seen in the infected house itself 
while their mother was employed there, and that they had often been 
given food and drink on the infected premises. ‘Their own house was 
dirty and overcrowded, and the disease spread there to three other 
children, so that at the date of my visit six children of the family were 
lying ill. 

Three other families in the village were infected, single attacks only, 
up to the dates of my visit, July 4th and 5th, occurring in each of these 
cases. In each one it was found that the patient had been closely ex- 
posed to sewage effluvia arising from the premises of persons previously 
attacked. 

There was no community in the milk supply of the infected families, 
that being obtained from three distinct sources. As to the water supply, 
the family first invaded obtained theirs from the Reid’s spring, an open 
dip-well said to be much contaminated at the time by decayed vegeta- 
tion, but apparently removed, as far as an open dip-well in a frequented 
path-way can be, from opportunities of excremental contamination. 
Three of the infected families obtained their supply from this source, the 
others resorting to a similar spring by the roadside, half-a-mile or more 
away. It cannot be said therefore that there was community of water 
supply. 

The serious spread of fever in the village is probably to be attributed 
to conditions already spoken of ; the absence of any proper means of 
excrement and sewage disposal, and, in great part, to the helpiess con- 
dition into which the first infected family fell when all the members 
were attacked. Some of these early cases were attended by much 
diarrhoea. Specific contamination of the air in and about the infected 
dwelling was no doubt considerable, and the resulting mischief would 
probably have been greater had it not been that most of the neighbours 
were too terror-stricken to come near. Atthe time of my visit a trained 
nurse had been provided by private charity. She was quartered in the 
village, and evidently rendering much valuable and highly appreciated 
assistance to the fever-stricken families. The condition of things still, 
however, pointed strongly to the necessity which exists for a hospital 
for isolation in such cases. As I have said, in one house six children 
are lying ill of the fever. They occupied two small bed-rooms in 
common with their parents, and in each of three beds (one of these 
improvised since the nurse’s arrival) there were two sick children. It 
was most deplorable to see in each bed an exhausted and prostrate child, 
just out of the acute stage of the fever, with quietude and rest rendered 
impossible by the tossing and raving of its still delirious bedfellow. 
One of the children, I noticed, was covered with bruises—a condition 
explained as resulting from its having frequently fallen out of bed when 
delirious. As to the danger, moreover, of such a condition of things to 
the community, I found that, in the nurse’s absence, and notwithstanding 
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the warnings of the Medical Officer of Health and Inspector of App. A. No. 15. 
Nuisances, the half-distracted mother was disposing of the discharges of on Fever at 
the fever patients by simply throwing them on to the nearest available Se 
space about the dwelling. About the dwelling, too, were little pools of py Mr, Spear, i 
slop water from the washings of infected clothes. 
I was informed that the Authority, acting under the advice of the 
Medical Officer of Health, had now the question of hospital provision 
cunder serious consideration, and it was anticipated that the necessary 
action would be immediately taken. This step, together with the provi- 
sion of proper means for the removal of sewage and house refuse, the 
provision of a sufficiently accessible water-supply, and its protection 
against surface: pollution, and the careful abatement of nuisances 


arising from ill-ventilated and dirty dwellings, is urgently needed. 
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No. 16. 


On the SAnrrary ConpiTIon of the WELLS URBAN SANITARY DISTRICT 
NorroLtk ; by Mr. Spear. 


Tue Urban Sanitary District of Wells-next-the-Sea is situated 
near the north Norfolk coast, communication with the sea, some mile 
and a half distant across marshes, being by the “ Wells Channel.” 
The population is estimated to be in number much the same as at 
the time of the 1881 census, viz., 2,645; and the industries are those 
connected with agriculture, malting, a little shipping, and fishing. 
During the summer season there is some influx of visitors; as many as 
200 may, it is estimated, be at one time in the town. 

The little town stands on land that gradually rises from the “ channel,” 
and the marshes, on the north, to an elevation of some 25 feet above 
datum, and which then falls again to the south to a level of some 12 feet. 
The geological formation is that of the upper chalk ; the chalk being 
very near the surface in most places, in others capped by gravel and 
sand deposits, or overlaid, in a strip of land on the southern border of 
the town, by brick earth. 

The main streets of the town are narrow, so that there is no room in 
the greater part of their length for a paved footway. Courts are 
numerous, especially about the quay, or channel front, on to which many 
open. Dampness of houses, owing probably to the porosity of the soil, is 
not conspicuous; although many of the ‘houses are very old and not 
possessed of through ventilation, while the surface of courts and yards 
is often unpaved, or paved only ina rough and imperfect way. The 
cottages themselves are generally neat es clean. 

In the drainage of the town advantage has been taken of the natural 
contour of the ground already described. Some two-thirds of it drain 
northwards by sewers which open into the sea channel, or, as on the 
western extremity, into a dyke, which itself later discharges into the 
channel. The remaining third, or southern portion of the town, is 
drained in an opposite direction, the sewers here discharging into what 
is described in old maps as “‘the old public drain.” This latter, which 
probably marks the bed of an ancient watercourse, bas now, throughout 
the greater part of its length, been culverted ; it discharges into a dyke 
which, after a circuitous course through the marshes, finds an outlet 
into the sea channel. In the dyke on the western extremity of the 
district, before spoken of, as also in the unculverted portion of the 
“old public drain,” sewage stagnates to some extent so as to cause a 
nuisance. The attention of the authority is now being directed to this 
matter. 

The sewers of the town consist partly of old brick culverts and 
partly of socketed pipes of more modern construction. Man-holes and 
surface ventilators have not been provided, but the gradients are said 
to be good, and the sewers consequently fairly free from deposit. 
Flushing, when required, is effected through the roadside gullies. 
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Ventilation, if so it may be called, is imperfectly provided for by the Avr. A. No. 16. 
rain-water spouts of houses only. The drain connexions on private On the Sanitary 
premises are often imperfect ; in many cases drains are of the old rough Wells, Norfolk ; 
brickwork, while yard-gullies are in many cases untrapped, or still more by Mr. Spear. 
often protected by the bell-trap only. There are very few, if any, 
waterclosets connected with the public sewers. 

The authority have secured the abolition of the great majority of 
cesspools and privy pits with which the town was at one time liberally 
provided. The former have been filled up, and the slop-water drains 
connected with the sewers, while for the privy pits cemented “tanks,” 
as they are called, occupying the space below the closet seat only, have 
been substituted. These receptacles are believed to be water-tight and 
are sunk, if at all, only a few inches below the surface of the ground. 
The authority do not provide for their emptying, but owners or occupiers 
may secure the periodical visits of private scavengers at a stated charge. 
By this agency it is usual for the “tanks” to be emptied either at 
weekly or fortnightly intervals, although there is occasional neglect. 
Of the old deep privy pits there are believed to remain now not more 
than 20 or 380 in the town. 

The authority have paid considerable attention to the drainage of 
premises, and have enforced the use of small water-tight privy recep- 
tacles, largely with a view to the protection of the water supply; for 
this is derived exclusively from local wells. The latter are very 
numerous, for every court or “ yard” has its well and pump, and, in the 
front streets, almost every house. The wells vary in depth from 10 to 
nearly 40 feet, according to their position, but are invariably carried 
into the chalk. ‘The sides are steined with brickwork down to the 
chalk, and in most cases now the well is arched over with masonry and 
provided with a pump. The water is said to fall low in summer but 
never to fail entirely. Along a belt of the foreshore, facing the quay or 
sea channel, the wells become dry during the lowest tides, but with the 
flowing tide the springs are held up again. 

Pure water was hardly to be expected from shallow wells sunk in a 
soil that had been occupied by human beings for ages, in yards that were 
often unpaved and very close to privies and drains which have only in 
recent years, if even now, been made water-tight, and analysis confirms 
this view. Samples of water, taken from wells on the south, in the centre, 
and on the north of the town, were sent to Dr. Frankland for analysis, 
and are all classed by him as “dangerous.” Of the several samples, 
that from the southernmost well shows much the least amount of 
“previous animal contamination,” although it was the only one of the 
three close by a deep uncemented privy pit. Its comparative freedom 
from pollution is perhaps due to the fact that it is one of those wells 
influenced by the tide, and that by the free rise and fall of the water 
the soil around is washed more clean. It had been dry on the morning 
of the day on which the sample was taken. (For analyses see Addendum.) 
The question of providing Wells with a general water service is one 
that has not yet been seriously considered by the authority ; although 
the practicability of sinking a public well at the higher central and 
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open part, near the “ Butt Lands,” lifting the water to a tank tower 
and thence distributing it by gravitation, has been informally spoken of, 
I understand. ‘To obtain water solely by gravitation from any source 
outside the town would necessitate, it appears, transit from a very 
considerable distance; but on this. point no actual investigation has 
been made. 

Acquiescence ot the authority in the present condition of the town as 
regards water supply expresses, it seems, the popular sense of the 
general wholesomeness and sufficiency of the well water. Usually the 
inhabitants state that their wells afford a good and sufficient supply of 
water, and when turbidity after rain is spoken of, as it occasionally is, 
such turbidity is referred to some accidental defect (in the covering of 
the well, and so on), leading to the immediate percolation of surface 
impurity.. Fuller consideration of the whole circumstances of water 
supply—the long sustained liability of the soil to pollution, the 
shallowness of the wells, the porosity of the soil, &c. (circumstances 
already referred to), as well as the results of chemical analysis—indicates 
a necessity for reconsideration of this doubtless too favourable estimate. 

Locally it is maintained that the town has been on the whole very 
free from typhoid fever, or other disease peculiarly associated. with 
polluted water supply. But at least one considerable prevalence of 
typhoid fever has occurred in recent years. ‘This was in the autumn 
and winter of 1884 and the spring of 1885, when, of a considerable 
number of cases, four proved fatal. The Medica! Officer of Health 
showed that the original focus of infection in this outbreak was 
established in the locality of a well that was afterwards found to be 
polluted, amongst the people using its water. This danger—-the esta- 
blishment of fcci cf infection around any introduced case of typhoid fever 
by reason of the specific contamination therefrom of the soil and so of 
neighbouring wells-—is the very one which, both from experience and 
on a priori grounds, is to be regarded as particularly associated with 
the conditions of water supply such as are here in vogue. 

The mortality returns of the district since 1884, as given by the 
Medical Officer of Health, are given opposite. 


The dairies, cowsheds, and milkshops of the district are not registered, 
but are inspected. ‘Those that I visited were, with one exception, 
fairly clean: but further facilities for the drainage of the cowsheds are 
required, and more attention should be paid to the paving of the surface 
of the yards. Two of the three samples of water taken for analysis 
were obtained from wells used by dairymen amongst others. 

The slaughter-houses are not licensed. The two that I visited 
required further surface paving and drainage. 

The only place used as a common lodging-house in the town isa 
licensed public-house. The ventilation of the bedrooms here is 
insufficient. 

The authority possess no byelaws. The want of byelaws for the 
regulation of building is occasionally felt ; as also for the regulation of 
slanghter-houses, the keeping of animals, &c. 
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The Urban Sanitary Authority act as a port sanitary authority for a App. A. No. 16. 
district formed out of the Port of Lynn. Occasionally a foreign ship, on the Sanitary 
from Riga chiefly, comes up the channel to Wells, and a place has been Gpnatign at 
appointed for the mooring of any ship found to be infected, The by Mr. Spear. 
authority possess no hospital for the isolation of infectious cases. 

The Medical Officer of Health receives a salary of 201. He inspects 
the district from time to time with the Inspector of Nuisances, and 
reports to the authority. The Inspector of Nuisances is an active officer 
and has done much useful work as his reports show. He receives the 
quite inadequate remuneration of 10/. per annum. 


ViTauL Statistics : Wells-next-the-Sea Urban Sanitary District. 
(Population, in 1881, 2,645.) 


Deaths from various Causes. 


Q 
S) 5 
be } ® a 
n <>) 5 g a 
I 8 
Year. Sia : 7 pas FH | | 
Al a= re S jes &0 pg eat Mies 29 
3 Dh Sie leis Eig B8/&lseia| es 
Sfotae eet lela he fed Sela l el eee |e i os 
Si Sei Bgl aeiastaeics]isi¢sde 1B] oo] s aq 
HIS] SH] gisisi&le(so]5i &|31/shis] ee 
aie|A eet Ha POE see rey hee Vat ee 
1884 - - | 68 | 64 14 - - 2 a - 2 3 1 - 10 vi 
1885 = - | 67 | 48 8 3 2 - - 4 2 = = - 1 9 
1886 - - | 69 | 50 9 - - = - - = 1 2 = - 3 7 
1887 “ - | 67 | 60 7 - = cy = = = 1 = - aE 3 12 
1888 = - | 55 | 47 3 ~ - 1 - - = 1 2 - = 5 4 
1889 - - | 85 | 80 4, ao -j} -{] - - -/| - = — 3 4 
1890 - - | 56 | 36 9 -| - -| -j - 4 > |p al - - 3 8 
ADDENDUM. 





We tts (NorFoLK) WATERS. 


SB, 
HerrewitH I enclose results of analyses of three samples of water 
from local wells sent here for investigation. . 

All these waters are very hard and contain a large amount of saline 
constituents. 

The proportion of organic matter actually present in No. 1 is not large, 
and it is smaller than usual in Nos. 2 and 3; but all the waters are derived 
from very impure sources. Indeed Nos. 1 and 3 are little better than 
purified sewage. They are all dangerous waters, unfit for dietetic use and 
too hard for washing. No. 2 is the least dangerous of the three. 


Iam, Sir, 
Your obedient servant, 
The Secretary, (Signed) HK. FRANKLAND. 


Local Government Board, 
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ReEsuLts oF ANALYSIS EXPRESSED IN Parts PER 100,000. 
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7996 | *No. 1, Wells, Norfolk, | 76°20 | °162 | °034 0 | 2°784 |2°818 | 27,520 7°0 | 32°9 | 15°0 | 47°9 | Turbid. 
Sth Nov. 1890. 


7997 | TINo. 2 3 » |49°08 | '079 | °029 | 0 | 1°376 |1°405 | 18,440 | 5°4| 23°4] 8°1 | 31°5 | Slightly 


turbid. 





7998 | £No. 3 ” D 92°52 | *088 | °022 | 0 | 4°853 | 4°875 | 48,210 | 11°1 | 25°3 | 19°7 | 45°0 | Turbid. 
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K. FRANKLAND, 
The Yews, Reigate. 





* No. 1.—Well and pump belonging to dairy and four cottages on south side of town (Church Street). Shallow 
in chalk ; about 10 feet from cow-yard; 14 feet from dilapidated drain gully. About 20 feet off, on other side, 
smali water-tight privies, converted about two years ago, from privy vaults. Water said to be temporarily 
discoloured after rain. : 

+ No. 2.—Well and pump belonging to dairy premises in Freeman Street, near the quay (north side of town). 
Shallow well in chalk, about 10 feet from deep privy vault. Well dry when tide exceptionally low, as on the 
morning of the day when the sample was collected. No complaint as to the quality of the water. 

No. 3.—Draw well behind top of High Street (the central and highest part of town). About 30 feet deep, with 
about four feet of standing water; walls steined with bricks to level of chalk. Privy vaults and bad drains, 
within a few feet of the well, removed seven years ago; cemented privy receptacles and pipe drains substituted. 
No complaint from the several families using the water.—J. 8. 
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ING: so E73 


On the GENERAL SANITARY CIRCUMSTANCES and ADMINISTRATION of App. A. No. 14. 


the Rawpon Ursan Sanitary District; by Dr. Barry. Gn ike Gace 
j ~ ; y Sanitary Circum- 

THE inquiry to which the following report (June 1890) refers was stances and 
directed to ascertain the general sanitary circumstances and administra- a Maricn, be 
tion of the Urban Sanitary District of Rawdon, with respect to which Dr. Barry. 
complaints had from time to time been made to the Board of default by 
the Sanitary Authority ; and of which the Board could learn nothing 
from the reports of the Medical Officer of Health. 

General Description.—The Urban Sanitary District of Rawdon 
comprises an area of 1,559 acres. It is roughly triangular in shape, 
and is bounded on the south by the River Aire, and on the west and 
east by the Yeadon and Horsforth Urban Sanitary Districts respec- 
tively. The district is situated altogether within the watershed of the 
River Aire, and from its highest point at Billing Hill (700 feet above 
Ordnance datum) the surface slopes westward to Yeadon, southward to 
the River Aire (here 200 feet above Ordnance datum), and eastward to 
the beck dividing Rawdon from Horsforth. There are three aggrega- 
tions of houses in the district: (@) at Rawdon proper, which is situated 
nearly in the centre of the district, to the north of the Leeds Road at 
an elevation of some 400 feet above the river; (4) at Little London, a 
compact cluster of houses abutting on the Yeadon boundary, directly 
west of Rawdon but some 100 feet below it; and (c) at New Road 
Side, Little Moor, and Canada, comprising several straggling rows of 
houses, situated also near the Yeadon boundary, but a little to the north 
of Little London and at a slightly higher elevation. ‘The southern 
portion of the district, known as Crag Wood, between the Leeds Road 
and the river is thickly wooded and sparsely inhabited ; it contains a 
number of mansions of Bradford and Leeds manufacturers. 

The subsoil consists of sandstone at Little London, and chiefly of clay 
overlying the sandstone at Rawdon, New Road Side, and Little Moor. 

The population in 1871 was 2,796, and in 1881 38,047 living in 
660 houses. At the present time the population is estimated at 3,500. 
The gross rateable value is (1890) 14,271/., and the assessable value 
11,7687. 

There are two woollen mills in the district which employ a number of 
persons, and several small dairy farms whence milk is sent to Leeds and 
Bradford. 

Before entering on description of the sanitary circumstances of the 
district, it will be useful to give a brief account of the events which led to, 
and which followed upon, the formation of the township of Rawdon into 
a separate area of local government. From 1872 to 1879 the town- 
ship of Rawdon was comprised within the Wharfedale Rural Sanitary 
District. In 1877 the Rural Authority, having received complaints of 
the existence of nuisances due to the want of sewers in different parts 
of Rawdon, proposed a scheme for the drainage of the township with 
the exception of the Crag Wood Hstate. Hereupon the inhabitants 
immediately petitioned the Local Government Board to form the town-. 
ship of Rawdon into a Local Government District. ‘The Board, upon the 
receipt of this petition early in 1879 directed local inquiry to be held 
thereon by their inspector Mr. Morgan. At the inquiry it was stated 
that the Rawdon ratepayers particularly wished (@) to have control of 


142 


App, A.No.17. the sewerage,* and (6) to have jurisdiction over the erection of new 
On the Genera) Puildings in their township; and as a result the Board assented to the 
Sanitary Circum- separation of Rawdon from the district of the Rural Sanitary Authority, 
stances and on and, in an Order dated June 10th, 1879, sanctioned the appointment 
of Rawdon; by there of a Local Board. 


hag a aa In 1883, four years after the formation of the Local Board District, 
a complaint by a resident was lodged with the Board under sect. 299 
of the Public Health Act, 1875, that the Local Authority of Rawdon 
were in default in providing their district‘with proper sewers. At an 
inquiry held by Mr. Codrington, under direction by the Board, on the 
18th January 1884, this allegation was sustained, and in due course the 
Sanitary Authority were declared in default. As the Local Authority 
took no steps to remedy the defects complained of, the Board wrote on 
September 2nd, 1884, to the Sanitary Authority and informed them 
that they proposed to direct further local inquiry with a yiew to 
dissolving the Local Board. Upon receipt of this letter the Sanitary 
Authority engaged an engineer to prepare a scheme of sewerage for the 
district, and on October 31st made application to the Board for a 
Provisional Order to enable them to purchase land for the purposes of 
sewage disposal. After inquiry as to this application, held by Mr. 
Codrington, February 25th, 1885, a Provisional Order was issued to 
enable the Rawdon Urban Sanitary Authority to put in force the 
compulsory clauses of the Land Clauses Consolidation Act, and this 
Order was confirmed by Act of Parliament in July of the same year. 
In January 1886 the Local Board asked sanction of the Local Govern-— 
ment Board to borrow 10,000/. for works of sewerage and sewage 
disposal, and after public inquiry held by Mr. Codrington sanction 
was given on April 6th, 1886, to the Rawdon Local Board to borrow 
8,220. for the construction of the necessary works. In 1887 complaint. 
was made to the Board that nothing had been doze to improve the 
drainage of the district. In answer to a letter which the Board 
addressed to the Local Authority on this subject, it was stated that 
nine-tenths of the inhabitants were against the carrying out of the 
complete scheme for which loan had been sanctioned; but that the 
Sanitary Authority were then engaged in constructing a sewer which 
would drain the complainant’s property to his satisfaction. _ 

General Sanitary Circumstances.—In describing the general sanitary 
circumstances of the district I propose to deal first with the results of 
the control obtained 11 years ago by the inhabitants over the sewerage 
and over the erection of new buildings in the district: a control 
sanctioned for the professed purpose of duly regulating these matters. 

Sewerage and Drainage-—The sewerage is of a piecemeal and 
makeshift character. At Rawdon proper the house slops are discharged 
into roadside channels, and thence are conveyed on to land, where, if it 
suits the convenience of the farmer, they are utilised; if not, they pass 
down by means of ditches to the keck which forms the boundary 
between Horsforth and Rawdon, and which has its outfall into the 
River Aire. I understand that a field has recently been rented by the 
Sanitary Authority upon which some of this sewage is to be utilised. 
At Little Moor and New Road Side, pipe sewers have been laid by the 
Sanitary Authority which have at present, as matter of fact, an outfall 


* In connexion with this contention it is interesting to note the following minute 
made at a vestry meeting held on October 10th, 1878, prior to the inquiry ; it runs. 
as follows :—‘“ From what has passed it appears that we are powerless in opposing 
“« the expensive drainage scheme favoured by the sanitary authority, it was there- 
** fore proposed and seconded that a Local Board be formed for managing the affairs 
“ of the town of Rawdon without further delay. Carried with only one dissentient.’’ 
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into the sewers of thie Yeadon Local Board. As, however, the Rawdon 
Local Board have failed to come to any agreement with Yeadon, the 
latter Authority have resolved to sever this sewer connexion, and the 
consequence will be that the sewage of this portion of the Rawdon 
district will pass directly into the streams of the Yeadon district. The 
pipe sewers above referred to are those constructed in 1887 with 
reference to a particular complaint then before the Local Government 
Board. They are provided with gratings in the centre of the road for 
ventilation, but are not furnished with manholes nor with any special 
means for flushing. The slops from a row; of 50 cottages known as 
“Canada” are discharged into the Slack Beck, which passes through 
the Yeadon district to the River Aire. At Little London the slops are 
discharged into the old highway drains, which are stated to be con- 
structed of loose rubble. These drains have an outfall on land comprised 
within the Esholt Hall Estate, where the sewage is stated to give rise 
to considerable nuisance. At the time,of my inspection the representa- 
tive of the landowners through whose property this sewage passes made 
formal complaint to me of nuisance thus arising. The drainage from 
the Larkfield Mill (situated in the upper part of Rawdon), which consists 
of suds and dye water, passes by means of .an open channel through the 
Crag Wood Hstate to the Aire. This channel receives also the “house 
drainage of some dwellings at Low Green. The drainage of Low Mill, 
which consists largely of sud water and the refuse from sud tanks, is 
discharged directly into the River Aire. It is stated that none of the 
drains above noticed, with the exception of the sewers which have out- 
fall into the Yeadon sewers, receive anything but slop water. ‘The 
large residential houses at Crag Wood are stated to be furnished in 
every instance with cesspools. 

‘fhe house drainage in the case of the older houses i is generally most 
defective. In many instances the house drains are constructed of loose 
rubble only, and slopstone pipes in this class of property, as for 
example in Little london, are almost invariably in direct communication 
with the faulty sewers. In the case of new houses disconnexion of the 
sink-pipes has apparently been carried out, but some cellars have been 
directly drained to the sewers. In some houses in Nether Yeadon, 
Rawdon, drains constructed of rubble pass directly under the houses. 
No attempt has, I understand, anywhere been made by the Local 
Board to secure the proper ventilation of house drains. 

From the above it will be seen as regards sewerage that, with the 
exception of the construction of a pipe sewer for the purpose of 
silencing a particular complainant, no attempt has been made by the 
Sanitary Anthority to provide for the pressing needs of their district. 


Dwelling Accommodation.—The dwellings as a rule are built of 
stone. In Rawdon proper the houses situated on the Rawdon Estate 
have generally a dilapidated and neglected appearance, and several of 
them are at the present time unoccupied. A considerable number of 
the houses are built back-to-back, and even where this is not the case, 
ventilation of houses is frequently defective. Some of the houses in 
Rawdon were observed to be damp from want of eave spouts and proper 
surface drainage, and throughout the district little attention appears to 
have been paid to the paving of yards. Since the formation of the 
Local Board several houses have been built at Little London and Little 
Moor, and at the present time there are in this part of the district other 
houses in course of construction. ‘These I inspected for the purpose of 
ascertaining the results of that local supervision so earnestly desired at 
the time when the Local Board was formed, and in furtherance of 
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Avr, A. No.17. which a code of byelaws for the regulations of new streets aa buildingy - 


On the General was allowed by the Local Government Board on February 5th, 1881. 
Bort Circum- 


The nature of the supervision and control exercised by the Sanitary 
Authority in this matter will be best illustrated by placing in parallel 
columns (a) the text of some of the more important of the byelaws, all 
of which were based on the Board’s model, and (6) the state of things 
actually existing in the case of buildings noe erected or in process of 


erection. 


Provision for securing Dryness of Walls. 


(a.) Byelaws. 


16. Every person who shall erect a 
new building shall cause every wall of 
such building to have a proper damp 
course of sheet lead, asphalte, or slates 
laid in cement, or of other durable 
material impervious to moisture, beneath 
the level of the Jowest timbers, and at a 
height of not less than stv inches above 
the surface of the ground adjoining such 
wall. 


(b.) Actual state of things. 


Damp-proof course ab- 
sent. It is stated that the 
provision of damp-proof 
course in the case of small 
houses has never been 
enforced in the district. 
In certain houses in course 
of erection the cellars were 
observed to contain a quan- 
tity of water, and the walls 
to be damp _ considerably 
above the ground level. 


Provision for preventing. Fires. 


(a.) Byelaws. 


25, Every person who shall erect a new 
building shall cause every party wall of 
such building to be carried up mene inches; 
at the least, in thickness: 

(i.) Above the roof, flat, or gutter of 
the highest building adjoining thereto to 
such height as will give, in the case of a 
building of the warehouse class or of a 
public building, a distance of at least 
three feet, and in the case of any other 
building a distance of at least jifteen 
imches, measured at right angles to the 
slope of the roof, or above the highest part 
of any flat or gutter, as the case may be: 

* * * * 

31. A person who shall erect a new 
building shall not place the end of any 
bressummer, beam, or joist in any party 
wall of such building, unless the end of 
such bressummer, beam, or joist be at 
least four and a half inches distant from 
the centre line of such party wall. 


(b.) Actual state of things. 


Instead of the party walls 
being carried through the 
roof, they are frequently 
only carried to the level of 
the ceiling of the topmost 
storey. In no case have the 
particular provisions of this 
byelaw been carried out. 


In practice the Sanitary 
Authority, far from requir- 
ing a nine inch interval 
within the party wall be- 
tween the joists of con- 
tiguous houses, has _per- 
mitted such joists not only 
to meet but even to pass 
through party walls and to 
overlap one another. More- 
over, the roof timbers of 
adjoining houses are in all 
cases continuous. 
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Provision with Pbiecs to the sufficiency of Space about Buildings to 
secure a free Circulaticn of Air. 


(a.) Byelaws. 


53. Every person who shall erect a 
new domestic building shall provide in 
the rear of such building an open space 
exclusively belonging to such building, 
and of an aggregate extent of not less than 
one hundred and fifty square feet, and 
free from any erection thereon above the 
level of the ground, except a watercloset, 
earthcloset or privy, and an ashpit. 

He shall cause such open space to 
extend, laterally, throughout the entire 
width of such building, and he shali cause 
the distance across such open space from 
every part of such building to the boun- 
dary of any lands or premises iramediately 
‘Opposite or adjoining the site of such 
building, to be not less in any case than 
ten feet. 

If the height of such building be jzfteen 
feet he shall cause such distance. to be 
Jifteen feet at the least. 

If the height of such building be 
twenty-five feet he shall cause such distance 

to be twenty feet at the least. If the 
height of such building be thirty-five feet 
or exceed thirty-five feet he shall cause such 
distance to be twenty-five feet at the least. 

A person who shall make any alteration 
in or addition to such building shall not, 
by such alteration or addition, diminish 
the aggregate extent of open space pro- 
vided in pursuance of this byelaw in con- 
nexion with such building, or in any other 
respect fail to comply with any provision 
of this byelaw. 

Yor the purposes of this byelaw the 
height of such building shall be measured 
upwards from the level of the ground over 
which such open space sball extend to the 
level of half the vertical height of the 
roof or to the top of the parapet, which- 
ever may be the higher. 

54, Every person who shall erect a new 
domestic building shall construct in the 
wall of each storey of such building which 
shall immediately front or abut on such 
open spaces as, in pursuance of the hye- 
laws in that behalf, shall be provided in 
connexion with such building, a sufficient 
number of suitable windows, in such a 
manner and in a position that each of 
such windows shall aford effectual means 
of ventilation by direct communication 
with the external air. 


E 65260. 


(b.) Actual state of things. 


Despite the elaborate 
provisions contained in 
Byelaw 53 for securing 
through ventilation to 
houses, houses are at the 
present time being erected 
at Little London, with the 
approval of the Local Board, 
on the back-to-back plan. 


As to Byelaw 54, win- 
dows have not even been 
provided in the side walls 
of the back-to-back houses 
which are situated at the 
ends of the rows. 
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Provisions with respect to the Drainage of Buildings. 


(a.) Byelaws. 

61. Every person who shall erect a new 
building shall, in the construction of every 
drain of such building, other than a drain 
constructed in pursuance of the byelaw 
in that behalf for the drainage of the sub- 
soil of the site of such building, use good 
sound pipes formed of glazed stoneware, 
or of other equally suitable material. 

He shall cause every such drain to be 
of adequate size, and, if constructed or 
adapted to be used for conveying sewage, 
to have an internal diameter not less than 
four inches, and to be laid in a bed of good 
concrete; with a proper fall, and with 
watertight, socketed, or. other suitable 
joints. 


He shall not construct any such drain 
so as to pass under any building, except 
in any case where any other mode of con- 
struction may be impracticable, and in 
that case he shall cause such drain to be 
so laid in the ground that there shall be a 
distance equal at the least to the full 
diameter thereof between the top of such 
drain at its highest point and the surface 
of the ground under such building. 

He shall also cause such drain to be 
laid in a direct line for the whole distance 
beneath such building, and to be com- 
pletely embedded in and covered with 
good and solid concrete, at least sav inches 
thick, all round. 

He shall likewise cause adequate means 
of ventilation to be provided in connexion 
with such drain at each end of such por- 
tion thereof as is beneath such building. 

He shall cause every inlet to any drain, 
not being an inlet provided in pursuance 
of the byelaw in that behalf as an opening 
for the ventilation of such drain, to be 
properly trapped. 

62. Every person who shall erect a new 
building shall provide, within the curtilage 
thereof, in every main drain or other drain 
of such building which may directly com- 
municate with any sewer or other means 
of drainage into which such drain may 
lawfully empty, a suitable trap at a point 
as distant as may be practicable from such 
building and as near as may be practicable 


(b.) Actual state of things. 


Byelaws 61, Clause IT. 
The requirements with 
respect to the concrete bed 
for pipes has never been 
enforced. The Sanitary 
Authority seemingly con- 
sider disturbance of drains, 
through subsidence of the 
soil about them as inevit- 
able, and accordingly prefer 
the joints to be made of 
clay puddle. 


The requirements of the 
4th and 5th clauses of this 
byelaw have not been en- 
forced. 


The provision of a suit- 
able trap between the public 
sewer and private drain of 
the house has not been en- 
forced. 3 
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to the point at which such drain may be 
connected with such sewer or other means 
of drainage. 


App, A. No. 17. 
On the General 
Sanitary Circums= 
stances and 


Provisions with respect to the Construction of Privies. Administration 
of Rawdon ; by 


(b.) Actual state of things, Pr. Barry. 


(a.) Byelaws. 


77. Every person who shall construct 
a privy in connexion with a building, and 
shall construct such privy for use in com- 
bination with a fixed receptacle for filth, 
shall construct or fix in or in connexion 
with such privy suitable means or appara- 
tus for the frequent and effectual applica- 
tion of ashes, dust, or dry refuse to any 
filth which may from time to time be 
deposited in such receptacle. 

He shall construct such receptacle so 
that the contents thereof may not at any 
time be exposed to any rainfall or the 
drainage of any waste water or liquid 
refuse from any adjoining premises. 

He shall construct such receptacle of 
such material or materials and in sucha 
manner as to prevent any absorption by 
any part of such receptacle of any filth 
deposited therein or any escape, by leakage 
or otherwise, of any part of the contents 
of such receptacle. 

He shall construct such receptacle so 
that the bottom or floor thereof shall be in 
every part at least three inches above the 
level of the surface of the ground adjoin- 
ing such receptable. 

He shall not in any case construct such 
receptacle of a capacity exceeding 20 
cubic feet. 


He shall construct the seat of such 
privy so that the whole of such seat, or a 
sufficient part thereof, may be readily re- 
moved or adjusted in such a manner as to 
afford adequate access to such receptacle 
for the purpose of removing the contents 
thereof, and of cleansing such receptacle, 
or shall otherwise provide in or in con- 
nexion with such privy adequate means 
of access to such receptacle for the pur- 
pose aforesaid. 


The privies are so con- 
structed as to effectually 
prevent the application of 
ashes, &c., to the excreta. 


The receptacles, which 
are not cemented, are con- 
structed with walls of 
porous brick, and the bot- 
toms of flags. 


The receptacles are in all 
cases constructed so that 
the bottom is from 6 to 18 
inches below the level of 
the surface of the ground. 

Some of the receptacles 
noticed had a superficial 
area alone of over 20 feet ; 
cubic capacity ranged from 
40 feet upwards. 

In no case have the pro- 
visions of this clause been 
enforced. 


As with sewerage so with regulation of new buildings; enough has 
been said to show how lightly the Local Board regard the responsibili- 


ties they have undertaken. 


There remain to be described other sanitary circumstances of the 


district not yet referred to. 


Excrement and Refuse Disposal and Removal.—Excrement and 
ashes (except in the case ct better class houses and mansions) are univer- 
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sally disposed of in midden privies, many of which are of large size. 
All the middens are sunk a foot or more below the level of the ground 


Sanitary Cireum- and are so contrived as to prevent the admixture of ashes with the 


stances and 
Administration 
of Rawdon ; by 
Dr. Barry. 


excrement. A considerable number of the middens are uncovered, and 
these were noticed in many cases to contain a large quantity of liquid 
filth. Flagrant instances were observed at Canada, Little Moor, New 
Road Side, and Little London. ‘These faulty middens are in many 
cases situated in proximity to dwelling houses. At Nether Yeadon a 
privy midden, which serves for the use of the inmates of four houses, 
and which at the time of my inspection was full of filth, abuts directly 
on the wall of one of the dwellings. The scavenging of middens is left 
to occupiers, who are dependent upon the ‘farmers; and, as a conse- 
quence, accumulations of filth are frequent. Midden contents are 
removed at intervals varying from two months to a year and upwards. 
Many of the middens at the time of my inspection were full to over- 
flowing: It is interesting to note in this connexion that in 1880 the 
Local Board adopted a code of byelaws (allowed by the Local Govern- 
ment Board, February 5th, 1881) with respect to the removal of house 
refuse, wherein it was provided that the occupiers of premises should 
cleanse once at least in every week the privies and ashpits belonging to 
such premises. 

The main roads are macadamized with limestone from Thornton-in- 
Craven, the bye roads with local stone. The main roadways are well 
kept, and are said to be swept at weekly intervals. None of the 
‘‘ private streets,’ I understand, have yet been ‘ dedicated,” and over 
these the Sanitary Authority exercise no control. 

Water Supply.—The water supply is obtained from three sources 
namely: (a) the Yeadon Water Company (the mains of which were, 
first introduced into the district in 1865), whence is derived the supply 
to Little London, New Road Side, Little Moor, and the southern portion 
of the district generally; (6) private works constructed some 30 years 
ago by the late General Rawdon for the supply of houses on his estate, 
which houses are chiefly situated in Rawdon proper; and (c) a reservoir 
constructed by Mr. Briggs tor the supply of a few houses. The water 
from each of these sources is stated to be of good quality, and although 
the Yeadon supply is said to have formerly been insufficient in quantity, 
arrangements have recently been made by the Company whereby their 
service is supplemented by an ample constant supply from the works of 
the Horsforth Local Board. I understand there is at the present time 
a considerable extension being made of the Yeadon works. 

Slaughter-houses.— There are five slaughter-houses in the district 
which are stated to be inspected from time to time by the Inspector of 
Nuisances. They all appeared to be clean and well kept. but from 
some of them much of the blood and the washings find their way into 
the faulty sewers of the district. The Sanitary Authority possess 
slaughter-house byelaws based on the Model Series, which were allowed 
by the Board in 1881, but hitherto none of the slaughter-houses have 
been registered. 

Cowsheds, Dairies, and Milk Shops.—There are a number of cow- 
sheds in the district, but hitherto the Sanitary Authority have taken no 
steps to secure their registration or inspection. I understand, however, 
that regulations with respect to these matters have been drawn up and 
have been submitted to the Local Government Board, though they have 
not yet come into force. Some cowsheds which I inspected were appa- 
rently overcrowded, and were also ‘very dirty. 

The Medical Officer of Health (Mr. Cautley Dawson), who is in 
private practice in the district, receives a salary of 12/2. per annum, no 
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part of which has hitherto been paid out of the Parliamentary grant. -Avp. A. No. 17. 
Ais reports, for the most part couched in general terms only, take an op the General 
optimistic view of the sanitary state of the district. For example, in his Sanitary Cirem- 
eye stances and 
report for the year 1889, he states that “the general condition of the Administration 
** township is satisfactory, the various methods of sewage disposal are 9 Symons by 
“ on the whole efficient.” He has, however, apparently made himself © 
acquainted generally with the district, and it would seem that advice 
tendered by him has been frequently disregarded by his Authority. 
The Inspector of Nuisances (Mr. Joseph Clark) 1g also the collector 
of the general district rate, and surveyor. He receives a salary as 
Inspector of Nuisances of 15d. per annum, as surveyor of 35d. per 
annum, and as collector of 52d. perannum, He appears well acquainted 
with the district, but does not seem to have received much support from 
his Authority in his efforts to secure sanitary improvement. 
There are no means in the district for securing isolation of persons 
suffering from infectious disease, nor for the eflicient disinfection of 
clothing and bedding. There is no system of notification of infeczious 
disease in force in the district. 
Public Health in the District.—In the following table will be found 
the mortality statistics for the Rawdon Urban Sanitary District for the 
nine years 1881-89, together with the numbers of new cases of sickness 
from certain specified diseases coming to the knowledge of the Medical 
Officer of Health during the same period. 


TaBLe showing the deaths in the Rawpon UrxBAn Sanitary District, registered from 
certain specified Diseases, together with New Cases of Sickness therefrom coming 
to the Knowledge of the Medical Officer of Health during each of the Nine Years 
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Arp.A.No.1% From the table it will be seen that the mean mortality from all causes 

Onthe General during the nine years 1881-89 has been at the rate of 12°9-per 1,000 

Sanitary Circum- |iving. From infectious diseases the chief mortality has been from 

stances and. : : 

Administration measles and “ fever” in nearly equal proportions. The actual number 

ag acacia by of fatal cases of “fever,” which was enteric fever, has not been large ; 
nevertheless the disease has persisted almost year by year, affording for 
the period a mean annual death-rate of 3°8 per 10,000 living, a fever 
rate considerably above that which obtained during the same period in 
England and Wales. 

From the sickness table it will be observed that measles was epidemic 
in 1882 and in 1584-86; that scarlatina was epidemic in 1882-83 ; 
whooping-cough in 1885, and diarrhea in 1885. It will also be noticed 
that multiple cases of “fever” were reported as occurring in each year 
of the period, and that, with the exception of measles and diarrhoea, 
more cases of “fever” came to the knowledge of the Medical Officer of 
Health than of any other infectious disease. ‘The deaths too from puer- 
peral fever have been considerably more abundant than was to be looked 
for in a semi-rural district such as Rawdon. 


It will have become evident that 11 years of administration by the 
Local Board have been of little profit to Rawdon township. Beyond 
maintaining the efficiency of the main roads, all practically that the 
Local Board have done has been to construct one sewer for the purpose 
of silencing a particular complainant, and to draw-up a code of byelaws 
which have not been enforced. 
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No. 18. 


On the SaniTARY ConpDITION and ADMINISTRATION of the PEMBROKE App. A. No. 18. 
Rorar Sanirary District, and upon the question of the proposed 6, 4. Suniane 
acquisition of ByeLaws for the Parisa of LLANSTADWELL ; by Condition ana 
Mr. SPEAR Administration 

r. ° of ue Pembroke 
. 4 : é ees DY 
THe Pembroke Rural Sanitary District, occupying an area of over Mr. Spear. 


56,000 acres, is situated at the south-west corner of South Wales. The 
broad waters of Milford Haven cut into it from the west, converting 
the southern portion into a promontory jutting into the sea. In: the 
centre, on the southern shore of Milford Haven, is the Pembroke Urban 
Sanitary District, which includes the ancient town of Pembroke, 
together with Pembroke Dock; on the eastern border is the Urban 
District of Tenby, the noted seaside resort; and on the north is the 
Haverfordwest Rural District. The geological formation is the Old 
Red Sandstone with bands of carboniferous limestone. For the most 
part the district is well elevated; the site is such, in fact, as to afford 
great natural advantages. 

Llanstadwell, with an area of 38,307 acres, and a population of 3,017, 
is the most important and populous parish, containing as it does 
Neyland (New Milford), the terminus of the Great Western Railway. 
This place, Neyland, is situated on the North bank of Milford Haven, 
immediately opposite Pembroke Dock, and besides railway employés 
and others engaged in the Irish passage service, a number of the work- 
men of the opposite docks reside in it. It is contained within the 
Parliamentary boundary of Pembroke, but a proposal some years ago to 
incorporate it within the municipal borough was rejected. At the 
census of 1881 the portion of Llanstadwell within the Parliamentary 
boundary—a portion practically conterminous with the village of Ney- 
Jand-—contained 392 houses and 2,183 persons. Of late years, building 
has been progressing here at the rate, it is estimated, of some 20 new 
houses annually. 

The remaining 18 parishes of the district contain populations ranging 
from 100 to 1,000. No single viilage, it seems, except Neyland, contains 
more than 500 inhabitants, and there are only four or five in which 
that number is approached. 

The district was visited by Dr. Airy, on behalf of the Local Govern-. 
ment Board, and in connexion with a serious outbreak of diphtheria in 
the village of Jamestown, in 1880. Following upon his report recom- 
mendations were made to the Sanitary Authority by the Board as 
follows :— 

1. The Sanitary Authority should, through their Inspectors of Nui- 
sances, exercise more efficiently their powers under the Public 
Health Act for enforcing the removal of nuisances injurious to 
health. 

2. Existing sources of water supply should be protected against 
surface pollution. 

3. The Authority should provide apparatus for disinfection by heat. 

4. The Authority should provide some means of isolation for cases of 
infectious disease. , 

In 1885, when an invasion of cholera was anticipated, the district 
was again inspected on behalf of the Board by Dr. Davies. On that 
occasion he reported that no regular means of drainage existed ; that 
roadside gullies served as slop-water drains ; that privy-pits or cesspools, 
often dangerously near sources of water supply, were in general use, 


152 


App. A. No. 1s. and that many houses possessed no privy accommodation ; that no public 
On the Sanitary ®tTangements for scavenging existed; that water was ‘chiefly. derived 
Condition and. from wells requiring protection from pollution, and that the cottages of 
Administration the poor were often damp and ill-ventilated. He further repor ted that 
R.S.D. 5 by in dealing with these and other conditions injurious to health the 
Mr. Spear. aot te ‘ rie: ve 

Sanitary Authority showed little activity. 

The Sanitary Authority delegate their powers to a Sanitary Com- 
mittee, composed now of 20 members. .In ordinary course this com- 
mittee meets at quarterly intervals only, but special meetings are 
occasionally held, so that during the last two years and a half there hes 
been an average of six meetings annually. The Medical Officer of 
Health and the Inspector of Nuisances report on these occasions, and 
from the reports of recent years I find the following matters have been 
brought prominently under the notice of the Authority :— 

As to Llanstadwell.—In his report for the year 1886 the Medical 
Officer of Health speaks of the prevalence of cesspit, privy, and other 
filth nuisances at Neyland; owing partly to structural defects in much 
of the house property, and partly to the fact that the inhabitants “ have 
“ no means of carting away their refuse, but are entirely in the hands 
* of one or two carters who only come when it suits them.” ‘ The 
“* way between Connor’s Row and Cambrian Terrace cannot be called a 


“* yoad,” he says, “‘it is simply a mass of filth. . . . The back of 
‘* Connor’s Row is equally dirty, with privies, cesspools, &¢., in a very 
“« limited space, so ‘that the smell is terrible.” .. .° . “Cambrian 


“ Terrace, opposite Connor’s Row, is very little better.” In the report 
of the following year Connor’s Row is spoken of as “ perhaps slightly 
improved ;” nuisances are referred to as arising from accumulations of 
‘filth, ashes, and blood,” behind Picton Place, and from overflowing 
cesspits behind Riga Place, “so that the stench is well-nigh intoler- 
able ;” the High Street is spoken of as‘“‘in much the same condition as 
‘‘ for some years past. Still to be seen heaps of refuse . . . Slops 
“ thrown into the road. , Many of the people complaining of the want 
‘* of a public scavenger.’ 

In August 1888 a serious outbreak of scarlet fever in Llanstadwell is 
reported ; “up to the 15th of August 12 children died of the fever or 
its results,” the Medical Officer of Health says; and the sanitary 
deficiencies of the parish are again enumerated: Connor’s Row is in a 
“ lamentable condition ;” the streamlet at Great Honeyborough is con- 
verted into a series of cesspoels ; many houses are filthy (one in which 
three deaths occurred is spoken of as a ‘miserable ill-ventilated 
dwelling”); bad cesspools are common, and those at Connor’s Row 
are within a few feet of the back-doors; the slaughter-houses are so 
constructed and so managed as to create nuisance. Again, in the 
report for 1889, Llanstadwell is referred to in terms which show that 
the same conditions prevail; and in addition, the water supply is 
complained of. 

As to other villages in the «district—In his report for 1886 the 
Medical Officer of Health say, “Scavenging in all the villages is very 
“‘ imperfectly done, heaps of manure being put together to remain near 
“ houses decomposing, or to be washed abroad in times of rain,” and 
Castle Martin, Jamestown, and Nash are specially referred to in this 
connexion. In the report for 1887, “ Saint Florence and Nash are not 
‘¢ scavenged as they should be, there are always heaps of decomposing 
““ matter about these villages.” In the report for 1889, “The village 
“* of Jamestown is always dirty.” — 

In September 1889 a fatal outbreak of diphtheria was reported from 
Angle. Amongst a population of some 500, six deaths from this cause’ _ 
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were recorded, three in September and three in November. Reporting 
upon the occurrence, the Medical Officer of Health says that an open 
drain in the bed of a small stream runs the length of the village street, 
or is converted in dry weather into a series of cesspools; that filthy 
cesspools are close to the houses, and that privy and pigstye nuisances 
prevail; and in January 1590, when a house-to-house inspection of the 
’ village was ordered, the Inspector of Nuisances further reported— 
““25 pigstyes or privies adjoining dwelling-houses; 12 drains choked ; 
‘“‘ 6 cesspits choked.” In his report for 1889 the Medical Officer of 
Health notes that he had reported the condition of the drainage of this 
village to the Authority ‘some years ago.” 

I have searched the minute book of the Authority to ascertain the 
action ordered by them upon these reports, and have visited the most 
populous villages in the district to learn by personal observation the 
actual conditions prevailing. 


Action of the Sanitary Authority. 

As to Llanstadwell—_Two dip-wells at Great Honeyborough (upper 
part of the parish) have been protected ayainst surface pollution, and 
the bed of the streamlet there had been cleared of obstruction, but has 
now again become foul; the Inspector of Nuisances has received orders 
to prosecute anyone throwing sewage or refuse on the roadway at 
Connor’s Row; the keeper of a slaughter-house was proceeded against 
for a recurring nuisance. 

Neyland, which forms the principal portion of this parish, stands on 
the slope and summit of a hill overlooking Milford Haven. -It consists 
of one long main street and several cross streets, and, as I have already 
stated, building has lately been progressing briskly. No sewers have 
been provided, and sewage is discharged into any convenient gutter, or 
is thrown on to the open spaces about the dwellings, so that practically 
nuisance from this cause is universal. Deep privy middens or cesspits 
are in general use, and there are many instances of very close proximity of 
these structures to the dwellings. ‘There is no public provision for the 
removal of refuse, and the people have evidently great difficulty at times 
in securing its removal. When undertaken by a farmer or carter the 


work, moreover, is not dene gratuitously, and the careless tenants will. 


allow large accumulations to take place, rather than defray the cost. 


‘Lhe charge, again, not being fixed by any rule, is variable ; and, still 


worse, even when undertaken, the work is often negligently and 
imperfectly done. I saw one midden that was supposed to have been 
just recently emptied that still contained a considerable accumulation of 
foul matter, and this, I am told, is a common experience. At Connor’s 
Row the people have to carry the contents of their privy-pits and ash- 
pits, from tiny and enclosed backyards, through the house passage to 
the street, and it is then generally deposited before removal on the un- 
paved road. Heaps of ash-pit and other refuse, deposited apparently 
after removal from the ash-pits, were met with in other parts of the 
village (behind Cambrian Terrace, for example, where a narrow passage 
was partially blocked up with such matter, behind Riga Place, and 
elsewhere). ‘I'he presence of three ill-kept slaughter-houses, and the 
unregulated keeping of pigs, add materially to the general prevalence of 
filth nuisances in this village. 

There is a great need for a proper water supply at Neyland. The 
inhabitants of the upper part of the village resort for the most part to 
the springs already referred to at Great Honeyborough, a distance for the 
nearest of nearly a quarter of a mile. At the lower part of the village 
water that the railway company have provided for their premises, and 
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to which they allow public access, is mainly relied upon. Like the 
others, however, this source (the tap being situated at the foot of a 
steep bank) is not reasonably accessible ; and, moreover, it is liable to 
dangerous contamination. I traced the brook from which the reservoir 
is supplied, and its tiny tributaries, upwards some distance, and found 
the washings from cottages, from pigstyes, and from farmyards, draining 
into them; and at one point, about a mile above the reservoir, | found 
the banks of the main streamlet being made use of as a common privy 
and place of deposit for all sorts of refuse by the occupants of an 
adjacent cottage. 

There are a few local wells in the village, but they are apt to fail in 
dry summers, and, sunk as they are in a soil much polluted, they cannot 
be regarded as affording a safe or wholesome water. For houses 
recently built large underground tanks have been made for the storage 
of rain water; and this mode of supply, unsatisfactory as it is, is perhaps 
the best'that the village at present affords. 

As to the remaining part of the sanitary district—During the last 
two and a half years I find that in some half-dozen cases a little work 
for the protection of a local wel) or spring has been undertaken; that in 
a few cases owners or occupiers of property have had notice to abate 
privy, drain, or pigstye nuisances; that in one case a house unfit for 
habitation was dealt with; in two overcrowding was abated, and in two 
the owners of slaughter-houses were proceeded against. 

At Angle, the foul open sewer along the village’ street remained at 
the time of my visit in the condition described by the Medical Officer 
of Health in his report on the diphtheria outbreak. It is a dilapidated 
and uneven gutter, with no paving and little fall, and such of the sewage 
as finds its way to its termination is received wnto a pond adjoining the 
village National School, and just opposite the school-doors. ‘The greater 
part of the slop-water of the village finds its way into the gutter; cess- 
pit-privies overflow into it, and at various points soakage from pigstyes 
is seen percolating in its direction. 

At Jamestown, after Dr. Airy’s inquiry into the outbreak of 
diphtheria there, the Authority supplied a pump to, and covered over, 
the dip-well. The covering, however, is imperfect, and contains gaping 
crevices, while filth of all sorts, at the time of my visit, lay immediately 
around. ‘he pump (which affords the only drinking water, except that 
supplied by rain butts, for a radius of half-a-mile) has for some time, 
too, been out of repair. In this village there is no drainage; and 
sewage, privy, and pigstye nuisances meet one at every turn. A few of 
the cottages have no privy accommodation of any sort; some are damp, 
close, dilapidated, and altogether unfit for human habitation. The 
Manorbier schools, which accolamodate this and neighbouring villages, 
have cesspit privies about 12 feet from the school-doors. 

In its general state of filthiness, and in the conspicuous absence of 
any proper attention to the removal of refuse matters from the streets 
and about the houses, the village of Jamestown finds its counterpart in 
the village of St. Florence. Here also there are houses unfit for human- 
habitation, and others overcrowded. 

At Penally, near Tenby, I found houses of comparatively modern 
date, and supplied with waterclosets, draining by unventilated drains 
into unventilated cesspools. At Manorbier also a little building of this 
kind has been permitted. 


There has been no serious attempt to regulate dairies, cowsheds, and 
milkshops in the district, although some few have been registered. It 
is evident that their regulation, and often improvement in their 
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structural condition—in their paving and drainage, for example—are 
much required. 

No means have been provided for the isolation of cases of infectious 
disease. 

Mortality returns of this district have not been forwarded to the 
Board in due course, and I have hitherto failed to obtain them in their 
entirety from the Medical Officer of Health. 

The provision of byelaws for the parish of Llanstadwell.—This 
question has for a long time past engaged attention. In April 1886 the 
Authority were invested with urban powers under sections 42 and 44 
(so much as not already in force), and under sections 157 and 158 of 
the Public Health Act. In January 1887 the Authority proposed to 
adopt byelaws with respect to :— 

1° Removal of refuse, cleansing of closets, &ec. 

2° The prevention of nuisances, &c., and 

3° New streets and buildings ; 
for the whole parish. On September 10th, 1888, they proposed to limit 
the operation of these byelaws to a certain portion of the parish; on 
the 18th of the month they proposed that the limit should be somewhat 
extended; on the 10th of October they desired to return to the smaller 
area; on the 3lst of December it is again proposed that the area should 
be what may be termed the medium-sized one, represented by the 
Parliamentary boundary ; on the 20th of September 1889 it is decided 
that the whole parish shall be included; on the 12th of May 1890 they 
propose to abandon the application of the byelaws entirely. The 
initial question, as to the area to which the proposed byelaws shall 
apply, has thus taken four years to discuss, has been the subject of 
seven contradictory resolutions—the final determination being to do 
nothing. Meanwhile, houses, the building of which, had the Authority 
possessed these byelaws, would be subject to proper regulations, are 
being put up with no sufficient regard to sanitary requirements. No 
special preparation of the foundations in the manner contemplated by 
the model byelaws is attempted; there is often no proper provision for 
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damp-proof courses in the walls, nor sufficient provision for ventilation — 


under the floors. Drains are left unventilated, although they are often 
carried beneath the house; they are not, as they should be in such a 
position, embedded in concrete; and they have no proper place for 
discharge. Rooms without fireplaces are unprovided with special 
means of ventilation. Privy-pits are constructed on the old-fashioned 
objectionable plan. In one case, at least;a new house has been built 
in the yard space of an old one so as to leave neither with any proper 
open area. 

So far as byelaws with respect to removal of house-refuse, and the 
cleansing of privies, &c., are concerned, I have already said sufficient 
to show that Neyland is not a place where, on the whole, this duty 
can properly be left to the occupiers of premises. The Authority 
should themselves make the necessary provision under section 42 of the 
Public Health Act. 

Byelaws with respect to nuisances, on the other hand, are desirable 
for the regulation of the removal, in individual cases, of refuse, where 
the latter is required by the owner for manure, or where, as in Connor’s 
Row, public ashpits might advantageously be brought into use. The 
regulation of pig-keeping also, and of the lairage of cattle, is much 
needed in Neyland, and might be effected under this series (2°) of bye- 
laws. 

Byelaws for the regulation of buildings should, as I have said, be 
applied to Neyland, and to any other place where building operations 
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are probable, without delay. At present the builders of the district 
have no proper conception of what, in the interests of the publie health, 
is needed of them. | | 

Referring again to the general sanitary administration of the district, 
I found that there was little co-operation between the Medical Officer 
of Health and Inspector of Nuisances. The systematic inspections 
(apart from inquiries into particular outbreaks of disease), to which 
the Board attach so great importance, are rarely made by the Medical 
Officer of Health, and never by the two officers acting in unison. The 
records of the Authority to which I have referred show that the general 
reports of the Medical Officer of Health have not received the attention 
required, but it is evident also that the conditions prevailing have not 
been brought in sufficient detail, nor the necessities with sufficient fre- 
quency and insistence, before the Authority. It is evident, in fact, 
that the Authority meet at too infrequent intervals to adequately 
superintend and direct the administration of so wide and necessitous a 
district. Careful systematic inspections should be made by the Medical 
Officer of Health and Inspector of Nuisances acting together; the 
results should be laid in detail before the Authority at monthly inter- 
vals, and proper records of the decisions of the Authority on matters se 
reported, and of the results of the action determined upon, should be 
preserved. 

I met the Authority after my inspection of the district and related to 
them in some detail the conclusions I had formed as to its condition and 
sanitary requirements. 


No. 19. 


INTRODUCTION to Dr. Parsons’s Report on the INFLUENZA HK PIDEMIC 
1 


of 1889-90; addressed by the Mrepicar Orrrcer to the PRESIDENT 
or THE Loca GOVERNMENT Boarp. (May 1891.) 


SIR, 

I HAVE to present a report by Dr. Parsons, of the Medical 
Department, upon the prevalence of Epidemic Influenza in England 
and Wales during the years 1889-90. It forms a worthy addition to 
the excellent monographs on Influenza that have been contributed to 
English medical literature. 

Dr. Parsons does not strictly confine his report to the epidemic of our 
own country, but he tells us what he has been able to learn of the 
epidemic elsewhere. In thus treating of the history and geography of 
recent Influenza, his report may be compared with the records of earlier 
epidemics. But Dr. Parsons has been able, probably on better evidence 
than any previously adduced, to deal with the problems offered by the 
different behaviour of the malady in one and another locality of England 
and Wales. He has derived his abundant and detailed materials from 
a great number of medical practitioners, among whom Medical Officers 
of Health are naturally foremost. 

The matter which exercised the public mind throughout last year was 
the Source of Influenza. As to this, I fear that, to many people, the 
report will be disappointing. The universal desire in every country 
appears to have been to accuse another country of generating the 
epidemic; accusing by preference the more distant ones. Russia, 
among Huropean countries, has been held to have originated the disease, 
it would seem on no better ground than the early date of its prevalence 
in Russia. China, among still more distant countries, has had the credit 
of being the birthplace of Influenza; it would seem because some great 
Chinese rivers overflowed their banks in 1888 and 1889, 

But what appears much more important than the origin of the 
epidemic, is the evidence that Dr. Parsons has gathered, tending to a 
better knowledge of the manner of extension of Influenza. The disease 
has long been regarded as of the “miasmatic” group; of that group, 
namely, wherein pathologists ard statisticians comprise the common 
infectious diseases of our own and other countries. But probably no 
evidence has ever been put on record, in such abundance as that 
accumulated in Dr. Parsons’s report, to show that in its epidemic form 
Influenza is an eminently infectious complaint, communicable in the 
ordinary personal relations of individuals one with another. It appears 
to me that there can henceforth be no doubt aboutt the fact. 

In some circumstances it would seem that paféchivene of Influenza 
through the atmosphere shows itself over a wider area than the limits 
of household life. Probably also there are other less direct ways by 
which the infection of the disease can travel ; and ways, moreover, by 
which the infection can be retained for a time in a state of suspended 
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activity. These characters observed in the extension of epidemic 
Influenza would appear to be little else than we are familiar with in the 
behaviour of other diseases of the infective class. But we have no 
doubt much to learn about the dissemination of Influenza; and 
particularly of the stage when the complaint acquires its epidemic 
power. | 

By having established a place for this Influenza among infectious 
diseases, we assert a position for the disorder within a class of diseases 
over which we habitually exercise a measure of control. But from 
what we have thus far seen of the specialities of Influenza, we cannot 
feel particularly confident of our ability, under the existing conditions of 
society, to successfully defend ourselves against a further outbreak. A 
disease that can be absent in an epidemic form for 30 years together 
cannot, even if a first attack confer immunity, avail to give the pro- 
tection of a first attack to any large part of a population. arly isola- 
tion precaution, applicable perhaps to children suspected to have 
measles, cannot well be applied to persons suspected of Influenza among 
the bread-winners of a community; and the singular ability possessed 
by Influenza to disperse itself over a population, owing to its brief 
incubation period, must add to the difficulties of dealing with an 
infection that finds the bulk ofthe population susceptible to its attack. 
Having, as would seem, something like a third part of the incubation 
time proper to small-pox, measles, or typhus, Influenza has correspond- 
ingly rapid ability to reproduce itself; can, that is, give rise to some 
thousand attacks in the time that small-pox or typhus had taken to 
produce ten; each of the thousand cases being ready to infect other 
susceptible people, and the difficulty of applying principles of isolation 
and disinfection being in like measure enormously enhanced. 

For better means of repressing Influenza our expectation must be in 
an understanding of the natural history of the disease. Even for 
immediate purposes, it would be no small gain to get more authentic 
methods of identifying Influenza proper from among the various grippes, 
catarrhs, colds, and the like—in man, horse, and other animal—tkat 
take to themselves the same popular title: so we might get earlier 
opportunity for applying such preventive measures as we now possess, 
instead of delaying our procedures until obscure cases have multiplied 
and the disease prevails in its more definite form: until the time, 
namely, of major abundance with perhaps a faculty of readier dissemi- 
nation. For the rest, better understanding of the natural history of 
Influenza has to be obtained—with insight into the characters, habits, 
and conditions of multiplication of its material,—with a view to acquiring 


by other methods further and better safeguards against the disease. 
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No. 20. 


Report on SLop-Ciosets and Trovucu-CLosers; by 
Dr. Parsons. 


THE occasion of this inquiry was an application to the Local Govern- 
ment Board by the Ilkley Urban Sanitary Authority for sanction to a 
byelaw requiring that where alterations were made to existing privy 
accommodation, or where new closets were erected, the closet known 
as the “waste-water automatic closet,’ should be fixed, unless the 
levels rendered this system impracticable, in which case the ordinary 


cistern watercloset should be fixed. The Board had also the prospect . 


of byelaws being submitted for their sanction under section 23 (1) of 
the Public Health Acts Amenument Act, 1890, which, when adopted in 
any district, empowers the local authority to make byelaws, znter alia, 
with respect to “the keeping waterclcsets supplied with sufficient water 
for flushing.” 

In view of these circumstances I was instructed to undertake a 
general inquiry into the subject of automatic waste-water closets, and 
automatic flushing trough-closets, their advantages and drawbacks, and 
the circumstances and conditions under which they might properly be 
used, with reference to the preparation of a model byelaw suitable for 
their regulation. After conferring with Dr. Barry, who had already 
collected some information on the subject, I visited the following places 
where closets of one or other of these kinds were in operation, viz., Ilkley, 
Leeds, Bradford, Bingley, Burnley, Huddersfield, York, Newcastle-on- 
Tyne, Walker, Swinton, Barnsley, Blackburn, Birmingham, Hanley, 
Liverpool, and Bristol, and I here beg to acknowledge the courteous 
assistance which I have received from the local authorities and officials 
at those places. 


I.—Suopr-Crosets.* 


By a “slop-closet,’ I mean a closet from which the excrement is 


intended to be washed away into the drain by means of the slops or. 


refuse liquids of the household, instead of by clean water supplied for 
that purpose ; and by an “ automatic slop-closet,” I mean one in which, 
with a view to giving a better flush, the waste liquid, instead of escaping 
directly into the closet, is held up and discharged from time to time in 
a sudden forcible stream. 

The utilization of the refuse liquids of the house for removing the 
contents of the closet is no new idea. Occasionally in my various former 
inspections I had found instances in which the slop-stone pipe was led 





* T prefer the term “slop” to “ waste-water” closets, as being shorter, and more 
free from ambiguity. 
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App. A. No.20. direct into the closet-pan with the intention that the contents of the 


On Slop-Closets’ latter might be washed out by the liquid poured down the sink, or by 


a 1 h- e ry . 8 vi >, 
ae clean water from the tap over it,as in the diagram, Fig. 1. More ~ 


Closets; by 


Dr. Parsons. 


Bristol «ject 
closet. 
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often, however, the closet-pan is unprovided with any such connexion, 
and is intended to be flushed by throwing down water by hand; the 
dirty water of the household being used for this purpose, supplemented 
if necessary by clean water. (Such a closet is sometimes called a 
“ cottage pan.”) All such closets are intended only for out-of-door use. . 

The objection to either of these arrangements is that the force and 
volume of the water which under such circumstances goes down the 
closet is insufficient to keep the pan clean, or to remove the excrement 
effectually from the trap (especially where water has to be fetched 
from a distance, or where the liquid refuse can be disposed of by other 
and easier channels), and consequently in such closets the pan is com- 
monly found smeared with filth, and stoppages in the drain are of 
frequent occurrence. 

A form of closet intended to overcome this difficulty and avoid the 
frequent stoppages to which the ordinary hopper-closet without water 
is liable, was described and figured by the late Mr. Netten Radcliffe 
in his report ‘‘On certain means of preventing excrement nuisances in 
towns and villages,” 1874, under the name of the “ Bristol eject.” This 
consisted of a shaft or “trunk” of brickwork faced with cement, 
communicating through a deep and capacious freestone trap or “eject” 
with a 9-inch drain. The advantages claimed for this form of privy 
were its little liability to get out of order through careless use or 
violence, and the facility with which foreign matters thrown into it 
could be removed. Its satisfactory working, however, according to 
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| Mr. Radcliffe, required a plentiful and readily accessible supply of water AvP. A. No. 20. 
| for flushing Piean water being used for this purpose, in addition to the On Slop-Closets 
| slop eatery, and frequent inspection and systematic cleansing by the Closets; by 
| Dr. Parsons, 
public authority. 
Dr. D. S. Davies, the present medical officer of health for Bristol, 

states that the closets with brick trunk and freestone dip-trap as 

described by Mr. Netten Radcliffe have not proved a success, and are 

now discountenanced by the Health Department of that city. The 

cement facing soon scales off, leaving porous brick with irregular 

joints, and this gets coated with excrement and horribly foul. The 

old freestone trap or “eject” had a very short life, and was in 
consequence replaced by an earthenware dip-trap, but in place of 

the whole structure the Health Department now recommend a 
glazed pan, with straight back and 6-inch trap; in shape and 
working like a double-sized cottage pan and trap, Fig. 2. (The pan as 





Fie. 2. 














now used has exactly the shape of the bowl of a clay tobacco pipe, being 
narrower in proportion to its height than in the figure.) The larger 
outlet is used because the outdoor artizan closets are dependent on bucket- 
flushing by hand, and a 4-inch trap would speedily choke.* These 
non-absorbent glazed pans, according to Dr, Davies, are a great improve- 
ment on the brick trunk and eject: they last well, being strongly 
made (3—# inch thick) in order to stand rough usage, and they are 





* The dotted lines show an alternative direction of the outlet to suit a shallower 
drain. . } 
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cheap, costing with trap 5s. 6d. in brown ware, or 6s. 6d. white-glazed 
inside. In some cases the rainwater pipe is led into the pan, a semi- 
circular notch being made at its upper border for its reception, and 
occasionally the waste water from the yard gully is led into the closet 
above the trap as in the form next to be described. As there is difficulty 
at Bristol in getting water laid on, the water-supply being in the hands 
of a company, whose minimum charge for the supply of water to closets 
is 10s. per annum, these closets are considered by Dr. Davies fairly 
satisfactory for their object. The earthenware pans, however, tend 
to get dirty if neglected, where water is not laid on, and the system of 
supervision and cleansing of closets by labourers under the inspectors 
of nuisances is still continued in the poorer districts of the city, and 
is found to be very necessary for the keeping clean of bucket-flushed 
closets. 


At my visit to Bristol the closets with brick trunks which I saw were 
found almost without exception in the state described above by Dr. 
Davies, and extremely offensive, even when visited daily and sprinkled 
with carbolic powder by the servants of the Corporation. Some of them 
were choked and full of excrement up to the level of the seat; and in 
the case of one which was undergoing reconstruction, the earth around 
the trunk and “eject ” (which latter has to be connected with the drain 
by a “mason’s joint”) could be seen to be saturated with excremental 
matter which had leaked therefrom. 


‘The closets with earthenware pans were found in good order and 
clean, where the closet belonged to a single house occupied by cleanly 
people ; but those in common courts were often dirty, the pans being 
smeared with dried-on excrement. This was especially the case with 
those accessible to passers-by in the street, and those in dark, confined 
situations ; of these the whole closet—pan, seat, and floor—-was in a 
disgustingly filthy condition. It appears to be the custom to throw the 
chamber slops into the closet, but the washing water is more generally 
poured down the yard gully, an occasional bucketful of clean water 
being drawn to flush the closet. An objection to pouring the waste 
water down the closet is the splashing of the seat which is apt to take 
place. 3 

A first step of improvement upon hand-flushing was to carry the slop 
water by adrain from the yard gully into the bottom of the shaft of 
a closet similar to the Bristol one. A closet thus arranged, but with 
a shaft constructed of earthenware or sheet iron, and called after its 
inventor, ‘ Fowler’s closet,” is largely in use in Newcastle-on-Tyne, 
Salford, and Hanley, and I have occasionally seen examples in other 
places. See Fig. 3 opposite. 

A similar closet, but called there the “Bristol eject” (though 
different from the closet in use at Bristol), was observed by me in 1886 
in use at Southpert, where it appeared to act satisfactorily under the 
conditions which there obtained, of frequent supervision and flushing of 
the drains by men in the employ of the Corporation. 
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FOWLER'S PATENT CLOSET. 
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Dr. Vernon, medical officer of health for Southport, to whom I am app, A, \. No. 20. 
indebted for the accompanying figure, No. 4 :— On Slopailpsats 


Troughe 
Closets 3 by 
Dr, Parsons. 





states that in March 1878 a deputation from Southport, of which he 
was a member, visited a number of towns, Bristol amongst them, and 
came to the conclusion that the Bristol arrangement, with some modifi- 
cation, was the best form of closet they saw. 

The first modification made at Southport was to introduce waste- 
water by the inlet marked A on the sketch, and then the brick-built 
trunk was abandoned and the whole was made of very stout brown 
earthenware. The Southport closet was thus evolved from the Bristol 
one, but the Southport people did not think it so different as to need 
another name, that of “ Bristol eject ” having become familiar. 

Dr. Vernon states that the first account “which he saw of Fowler’s 
closet was in the “Sanitary Record ” of 15th February 1880, by which 
time hundreds of the new closets had been erected in Southport. 

It is the practice at Southport to lead all the waste water from the 
premises, from slop-stones, baths, cistern overflows, and sometimes roof 
water, through the trap of the closet; the waste water being first 
delivered j in the open air over a trapped gully. ‘The closets are not 
visited in the frequent systematic manner adopted at Bristol, but two 
men go round and flush the drains of every house about once in six 
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weeks, pouring at the same time several bucketfuls of water down the 
closet pan, so as to sweep all deposit forward into the sewer. (The drains. 
at Southport have rather flat gradients, owing to the nature of the site, 
and they are also api to be choked by blown sand.) Householders are 
instructed not to rely upon the water running through the ejects, but 
daily to pour buckets of waste water or suds down the pan, so that the 
frequent minor flow may be supplemented by an occasional good flush. 
In houses where there is a bath, frequently used, no auxiliary flushing 
is necessary. No “tipper ’’ or siphon tank is used. On the whole, the 
system is locally considered to work fairly well, and} the flushing to be 
sufficient ; in the houses of the lowest class, however, sutficient water is 
not used, and the basins get dirty. 

“In the case of all classes,” says Dr. Vernon, “‘ we find improper 
things put down the Bristol closets, but this is equally true of all outside 
closets, whatever the pattern. Sardine tins, preserved meat cans, sticks, 
brushes of all sorts, cats, broken brickbats, rags, dusters, brown paper, 
knives, spoons, forks, and a host of other small things, are found either 
lodged in the dip trap, or incarcerated at some point between that and 
the junction with the street sewer, generally at a Y junction. These 
obstacles act like weirs and dam up sewage behind them, but in the 
absence of such obstructions, I am bound to say that where the gradients: 
of the private drains are what they ought to be, the drains where there 
are Bristol ejects are not more frequently stopped up than drains where 
there are no Bristol ejects. Nuisances will of course occur under any 
system, but the Bristol eject is such an enormous advance upon the 
midden privy, and so infinitely superior to any earth or pail system, 
that I should be sorry to see any change here.” 


At Newcastle-on-Tyne Fowler’s closets were not liked either by 
the sanitary officials or by the tenants; the objections raised to them. 
being the following :—- 

1. The force of the stream of water is insufficient to effectually remove: 
the excrement. J myself observed in many instances a lodgment 
of excrement at the bottom of the closet, and I’ was told that it 
was the custom of some persons to leave the watertap over the: 
sink running in order to flush the closet. 

2. The shaft is apt to be fouled, especially at the back, by excrement 
falling against it. Owing tothis and the preceding cause, the 
Fowler’s closets seen by me at Newcastle had almost always an 
offensive smell. | 

3. ne closet is apt to be blocked by improper substances being thrown 

own it. . 

4. Several mothers expressed a fear of children falling down the shaft 
whilst using the closet, in which case their extrication would be 
difficult. I did not however hear that this accident had ever 
actually happened ; and it might be prevented by making the hole: 
in the seat smaller. 

At Walker, where the adoption of Fowler’s closets was recommended 
by the Building and Sanitary Committee of the Local Board in April 
1882 (in a report from which the accompanying illustrations (Fig. 3) 
are taken), [ found that only four closets of this kind had been fixed, 
and that two of these had subsequently been converted into pail-closets. 

_At Hanley, on the other hand, Fowler’s closets and another very 
similar pattern, Marks’s, have been largely used since about 1884, for 
new houses and in substitution for old “ cesspools” and pail privies. 

The present number of closets of ‘different kinds in Hanley is esti- 
mated by Mr. Lobley, borough engineer, as follows :— ; 
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2,000 “ cottage basins,” ze. earthenware short hopper with siphon App, A.No. 20. 
trap, hand-flushed. eh 3 

700 slop waterclosets, Fowler’s and Marks’s. bag iseate ta 

500 indoor waterclosets. Hamat 

3,000 pail closets. 

4,000 old style privies and “ cesspools.” 

What is called a “cesspool” at Hanley is merely the space under 
the privy seat, which is dug out to a depth of two or three feet below the 
surface. ‘The pit sv formed is lined with brick or stone and cemented. 
It contains about a cubic yard, and is emptied perhaps two or three 
times a year, according to circumstances. It contains excreta only : 
the ashes being placed in separate ashpits. The emptying has been 
undertaken by the Corporation for the last 15 years, before which it 
was carried out by farmers at the occupiers’ cost. This system is 
objected to by the Corporation on sanitary grounds, viz., on account of 

the nuisance arising from the retention of the excrement in populous 

lecalities ; the liability to pollution of the loose soil (made ground) on 
which much of the town is built, and the offensiveness of the emptying, 
especially where the contents have to be carried through the houses ; 
and many of the old privies have been reconstructed. 

In 1873 the pail system was adopted by the Corporation. ‘The 
manure, for which there was more demand then than there is now, was 
sold in a crude state to farmers. The pail system, however, is now 
disapproved partly on sanitary grounds, and partly on account of the 
great expense involved in carrying it out properly ; and the number 
of pails is being rapidly reduced. 

At first the pails were removed in the daytime in a van to the depot 
for emptying and cleansing; a clean pail being substituted for that 
removed : but the expense of this system was found too great, and in 
consequence the cleansing was abandoned, the pails being simply 
emptied into a cart, sprinkled with disinfecting powder, and replaced. 
The offensiveness of this operation led to a return to night collection. 

Another modification tried was to require the pails to be furnished 
with a perforated partition, to allow the liquid which found its way into 
the pails to be drained off into the sewers through a small earthenware 
gully underneath. This experiment utterly tailed. The perforated 
partition soon became clogged up, and ceased to pass the liquid through : 
and the stagnant putrid liquid ia the gully became most offensive. The 
advantage to the drains and sewers of keeping out the solid excreta and 
paper was nil, for the stale liquid mixing with the silt in the sewage, in 
the absence of any extra flushing water, was far more obnoxious than if 
the entire excreta had been passed fresh into the sewers. Atits best the 
partitioned-pail system barely reduced the cost of collection by one half, 
and it has now been abandoned. Out of 3,000 pails estimated to be 
in the borough, not 100 have partitions, and these are abolished as fast 
as found out ; the pail and gulley being removed, and a cottage basin 
fitted to the drain. 

The cost of the pail system, as now carried out in Hanley for labour 
and cartage, is estimated at 650/. per annum for 3,000 pails. This is 
equal to ld. per week, or 4s. 4d. yearly per pail, and about 10d. per 
annum per person using them. But as a penny rate in Hanley produces 
6501., a house rated at 7/. pays only 7d. for this work, so that the 
remaining 3s. 9d. has to be paid by higher-rated premises, not requiring 
the duty to be performed at all. 

Fowler’s system was introduced about 1883 and is now used for out- 
of-door closets wherever practicable ; but a fall of at least five feet to 
the sewer is necessary, and there are many places in which it cannot be 
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used on account of the want of fall, the ground sloping upwards from 
the back of the house. In such cases “ cottage basins” are used; viz., 
closets with a short hopper and siphon trap; which are flushed by 
pouring down water, dirty or clean, by hand. 

There are few common courts in Hanley; the houses having usually 
separate yards and closets. 

The water supply is in the hands of a company, who have not 
hitherto made any extra charge where slop-closets are in use, though 1 
was informed that they claimed the right to do so ; the average daily 
supply is 20 gallons per head. Hanley is sewered; the sewage is 
treated by the lime process, and intermittent filtration of the effluent 
through land; this treatment costing in working expenses 1,300/. a 
year, or about 54d. per head of the population. Of the two forms of 
closet, viz., Fowler’s and the “cottage basin,” the borough engineer is 
unable to give a preference to one or the other; but would prefer a 
slop-closet with an automatic flushing arrangement to either. In both 
Fowler’s closets and the cottage basin the pan is often found smeared 
with filth, but this depends very much upon the habits of the persons 
who use it; neither would keep in order at houses of the lower class 
without attention. The Corporation employ two men for the purpose 
of going round to look after the closets and “ educate the people in 
their use,” the most efficient instrument in this education being 
found to be a charge made for unstopping the closet when it becomes 
blocked. The first stoppage is cleared without charge; but for clearing 
a second stoppage a charge of 1s. is made ; and for any subsequent one 
acharge of 2s. ‘The stoppages requiring to be cleared are on an average 
about two per week for the whole of the closets of both sorts in the 
borough. 

Of 21 Fowler’s closets seen by me in a walk through Hanley 19 were 
fairly clean and free from offensiveness (though there was generally 
some soiling of the shaft), and in two there was a moderate accumula- 
tion at the bottom ; one of the latter, however, belonged to an empty 
house, but was used by passers-by in the street; there would therefore 
be no water passing through the closet to wash away the excrement 
deposited in it. 

The “ cottage basins” seen were less satisfactory ; out of eight” seen, 
the pans of five were smeared with filth, and only three were clean. 
One of the five was stopped up, and in another there was an escape of 
sewer air from a defective joint. The cottage basins were said to have 
been frozen up during the late severe frost, and had to be unstopped by 
pouring down hot water. Both forms of closet were greatly superior 
to the old ‘‘cesspools,” of which the examples that I saw were very 
offensive. 

Another form of slop-closet is Dr. Hill’s, in use in Birmingham, and 
figured in the accompanying diagrams. (Fig. 5, I., II., and III.) 

In the diagram a siphon cistern is shown to collect the slop-water, 
and discharge it in a sudden flush, but in practice this siphon cistern is 
not used, as it was found that the accumulation of stagnant slop-water 
gave rise to nuisance, and Dr. Hill considers that the arrangement 
works well without it, where the fall is good. 

Where necessary Dr. Hill now recommends a “ tipper ” in preference 
toa siphon tank ; as the latter when used with slop-water is liable in 
time to become clogged by greasy and soapy water, which interferes 
with the action of the siphon. 

_ The chief difference between Dr. Hill’s closets and Fowler’s is, that 
in the former there is no trap under the closet shaft, but the excreta 
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fall directly on to the bottom of the drain, which has at this point no App. A. No. 20. 
dilatation or bend, to offer obstruction ; they are therefore more readily oy glop-Closets 
dislodged and carried away by the flow of slop water than they are from and ‘Trough- ; 
the trap of Fowler’s closet. There is a trap at the lower end of the De Pare 
drain, which is placed at the bottom of a manhole for convenience of 
access. A number of closets may be placed on one drain, a single trap 
serving for the whole. The drain is provided with a ventilation shaft 
in its upper part. . 

Some closets on this plan which I saw in Birmingham were fairly 
clean and free from offensiveness. 


A further important improvement was effected by substituting for Auxiliary con- 
the slow and uncertain trickle of the slop water from the sink an fnstine. ie 
arrangement by which a quantity of slop water could be stored and 
- discharged in a sudden gush. 

For this purpose at least two different contrivances are available, viz., 

a tipper,” z.e., a vessel so shaped and balanced upon pivots that, when 
full, the weight of the contained liquid overbalances it and causes its 
contents to be suddenly discharged; or a siphon tank. ‘The latter con- 
trivance is, however, rarely used for dirty water, and appears to possess 
no advantage over the tipper, while it is inferior to it in certainty and 
rapidity of discharge, and is at least equally likely to get out of order. 

Neither the tipper nor the siphon tank are new inventions, both 
being described in Mr. Netten Radcliffe’s report before mentioned ; but 
in the instances there given their application was different; the siphon 
tank being used in connexion with sewage irrigation; the “tipper ” or 
“tumbler” being employed to flush, with clean water from a tap, long 
ranges of trough closets. 

The use of the “ tipper” for the flushing of closets with slop water 
dates, however, so far as I can iearn, only about four years back, and 
its employment for this purpose seems to be due to Mr. Slater, inspector 
of nuisances for Burnley, and Mr. Duckett, earthenware manufacturer, 
of the same town. | 

Burnley claims to be the native home of the automatic slop-closet: Burnley ex- 
the system has been more largely adopted there than in any other town Pence 
of which I am aware, and the works of the principal manufacturers of 
these articles are in that neighbourhood. I was told that before the 
publication of Mr. Netten Radcliffe’s report already mentioned, the 
vault privy system, or “ Lancashire cesspool,’ was in use in Burnley, 
but this system being found to cause an intolerable nuisance, the Sani- 
tary Authority, having Mr. Radcliffe’s report before them, selected for 
experimental trial two of the systems therein described, viz., the ‘ pail 
system” and the “ Bristol eject.” I did not, however, see any closets 
at Burnley constructed after the Bristol pattern, and those which were 
called “ Bristol ejects” or “ Fowler closets” were constructed as at 
Southport, the slop water being led into them by a drain. 

The “ Lancashire cesspool ”* consists of a middenstead divided 
horizontally by a flag floor: the upper compartment being used for 
ashes and dry refuse; the lower one being a vault in connexion 
with the privy. In emptying it the ashes are first removed and 
placed in a cart; the flag floor is then taken up, and the night-soil is 


*It may be noted that the word “cesspool” has at least three different meanings 
in different parts of the kingdom; its use in Lancashire and Staffordshire being 
different from that in Lincolnshire and some’ parts of Yorkshire on the one hand, or 
in London on the other. 
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ladled out and placed in the cart, the ashes having been so disposed 
as to form a hollow for its reception. The vaults are deep, and their 
contents wet and offensive, and when constructed, as they were 
formerly, of brickwork, there was necessarily soakage of foul matter 
from them into the subsoil, but an improvement has been effected 
by constructing the tank of earthenware in one piece ; this prevents 
soakage, and keeps the receptacle for excreta within moderate 
dimensions, its capacity being 8 to 9 cubic feet. 

The pail system is not popularin Burnley. The contents of the pails 
are often wet and offensive, owing to the habit which prevails of pouring 
slop water into them, and in scavenging them it is the practice merely 
to empty the contents into a cart, and to replace the pails without 
cleansing. ‘The system is, nevertheless, very expensive in working; 
costing, in houses where it is in use, about 1s. ld. per head per annum; 
this is due partly to the hilly nature of the ground on which the town 


‘ stands, causing extra expense in carting, partly to the circumstance 


that there is a difficulty in disposing of the night soil; there being no 
arable land in the neighbourhood, and the neighbouring authorities 
objecting to its use on grass land in populous localities. 

The treatment of the sewage, by precipitation with lime and drying 
of the sludge in filter presses, costs on the other hand only 5d. per 
head per annum, and the facilities for sewerage afforded by the good 
gradients in the town have aided the development of the water-carriage 
system, while a somewhat limited supply of water (now, however, about 
to be extended) has favoured the use of slop-closets with a view to 
economizing the town water. 

The number of closets of different kinds in Burnley at the time of 
my visit was given me as follows :— 





( Duckett’s - ~ 2,287 

| Whalley’s - = . 238 

Hocking’s - - 189 

Slop-closets< Brooksand Pickup’s 128 

| Clayton’s - ~ 66 

Whittaker’s - 26 
| Fowler’s and others 1,482 = 4,366 
Trough-closets - - - - 943 
Cistern waterclosets - - - - 5,371 
Total waterclosets  - - - 10,680 

Privies with wall tanks - - 1,734 
" » earthenware tanks so | -- 2 B2EF 

bs »9 oy pails - - 1,347 
Total privies and closets - 18,897 








The Health Committee have since decided that the following are the 
only kinds of closet which they will sanction :— 

Duckett’s arrangement A or B, with 3-gallon tipper. 

Duckett’s ‘3 ), with 5-gallon tipper for two closets only, 

Duckett’s trough-closets, hand-flushed. 

Brooks and Pickup’s (Whaliey’s) closet with 3-gallon tipper, either 

__ automatic or lift-up. ‘ 

Hocking’s closet, with 3-gallon tipper. 

There are 19,000 houses in the borough; some of the larger houses 
and the mills have more than one closet each, and in the older and 
poorer quarters of the town one closet may serve for more than one 
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house, but as a general rule each house has its own closet in a separate App. A. No. 20. 


backyard. The inhabitants are mostly of a well-to-do artizan class. On Slop-Cl 
“7 8 Slop-Closets 

The slop-closet system was at first often found to fail in that the and Trough- 

osets ; by 


drains frequently became stopped up, sometimes owing to their having py parsons. 
been improperly laid, or to improper substances having been thrown . 
down the closets, but especially owing to the force of the stream of 
water not being sufficient to carry away the excreta and paper. It 

was to remedy this that the “ tipper” was introduced, and it appears to 

be effectual when the closet is properly designed and constructed. 

On examining a number of slop-closets in Burnley and elsewhere, I 
found that while those without the tipper were rarely free from an 
accumulation of excrement at the bottom, those furnished with a well- 
acting tipper, and a good-shaped pan, were quite free from any such 
lodgment. An owner of cottage property in Burnley told me that 
having tipper-closets at some of his houses, and Fowler’s closets at 
others, he found the latter get out of order very much more frequently 

than the former. 

The complete success of the system, however, depends upon careful 
attention to details, both in the design and in the fixing of the apparatus. 

In the designing of these articles much ingenuity has been shown, 
and in examining them I could not help thinking that the wish once 
expressed by the Registrar-General that Lancashire would devote some 
of the admirable ingenuity which it expends upon cotton spinning to 
the promotion of the health of its inhabitants had been in this matter 
fulfilled. 

There are many varieties of automatic slop-closets, as there are a Forms of auto- 
number of makers of such articles, and some makers make more than ee 
one pattern; and, again, some makers have introduced modifications 
and improvements, so that their closets, as now made, are different from 
those fixed two or three years ago. The varieties, however, may be 
classed under one or other of the following types :— 

1. Those in which the basin and trap of the closet are at the bottom 

of a deep shaft, the water being conveyed into them by an 
underground drain. ‘These may be called * bottom-flushed.” 

2. Those in which the basin and trap are close under the closet seat, 

the tipper being above ground, and supplied direct from the 
slop-stone pipe. These may be called “ top-flushed.” 

1. The following remarks have reference to the first of these 1, Rottom 
types. In these closets the following features have especially to be ee eee 
considered :— attended to. 

(a.) the tipper ; 

(6.) the closet shaft ; 

(c.) the basin and trap. 


(a.) The tipper should hold at least three gallons. The Burnley 
Corporation decline to sanction any of less capacity. I saw some older 
closets there of Clayton’s pattern, which had tippers of only two gallons 
capacity, but the flush (which was thrown in a direction away from the 
pan and had to flow back into it) was insufficient to keep the closet 
basin clean. The capacity of the tipper should considerably exceed 
that of the closet trap, in order that the contents of the latter may 
be thoroughly washed out at each discharge. The tipper is made of 
glazed earthenware, of japanned cast iron, or of galvanized wrought 
iron. Earthenware is cleaner, as congealed grease is less apt to adhere 
to it than to iron; it is, however, more liable to fracture, and a small 
breakage, which allows the water to escape before the vessel is quite 
full, destroys the action of the tipper. In practice, however, this 


(a.) the tipper. 
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accident rarely occurs; as the tipper is placed underground out of 
harm’s way, and india-rubber buffers or steel spring are fixed to prevent 
its being damaged by its own concussion. The pivots of the tipper and 
the bushes in which they work should be made of brass or gunmetal to 
prevent rust. The earlier ones were made with iron axles, and 
frequently got fixed through rusting. 

The position of the tipper may vary. In Duckett and Son’s “ar- 
rangement A ” shown in plan and section in Fig. 6, the tipper is placed 
close under the slop-stone pipe, being enclosed in an earthenware box, 
covered with a dish-stone with a grating fixed by brass screws. — 

In “arrangement B” (Fig. 7), which is especially adapted for closets 
which are at a considerable distance from the slop-stone, the tipper-box 
is in a piece with the lowest section of the closet shaft, and the tipper 
discharges direct into the closet basin. 

Either of these arrangements will work satisfactorily ; the choice 
between them being a question of adaptation to particular places. It will 
be observed that in A there is no trap between the closet and the dish- 
stone over which the slop-stone pipe delivers. It would, I think, be 
better to trap the slop-stone pipe* (in the diagram shown untrapped), 
and also to make it deliver over a short channel leading to the inlet, 
instead of directly over it. I did not, however, hear any complaints of 
smells arising from the inlet above the tipper, except where the closet 


was out of order through chokage of the drain below it. The action of 


the tipper keeps clean the length of drain between it and the closet, 
and the inlet-drain and closet-shaft together form an inverted siphon, of 
which the latter is usually the longer vertical leg, so that it would ordi- 
narily serve as the up-cast. A trapping bend might be inserted in the 
course of the drain between the tipper and the closet, but would 
weaken the flush. Or a gully trap might be fixed over the tipper, 
but this would diminish the fall available for the drain, and in practice 
it is found that gully traps are apt to be neglected, and that the 
accumulation of sediment in them gives rise to nuisance, whereas the 
tipper cleans itself. The best plan, would, I think, be to fix a 
ventilation shaft from the drain up the wall of the closet to end above 
the roof, as shown in the diagram of Dr. Hill’s closet, 

Another form of tipper is the reversing double tipper of Messrs. 
George Clarke and Sons, of Rishton, shown in section in Fig. 8. 

This has two compartments, each holding three gallons, and acting 
alternately, so that when one is filling, the other is empty, and when the 
first discharges itself, the second is brought into position to be filled. 
It is claimed for it that it is less likely to be deranged in its action 
than a single tipper, and that the discharge being thrown alternately 
forwards and backwards, there is less likelihood of matters lodging in 
the back of the tipper-box. An experimentaily arranged apparatus 
acted very efficiently, but it did not appear to me to have any advantage 
over the ordinary form of tipper commensurate with its increased 
dimensions. 

In Whalley’s patent waste-water flushing closet (makers, Brooks and 
Pickup, Burnley) shown in the annexed sketch, the tipper is not self- 
acting, but is discharged by pulling up a handle, as in the old-fashioned 





* T find much diversity of opinion among medical officers of health as to whether 
the slop-storie pipe should be trapped as well as disconnected from the drain. My 
Own opinion is decidedly that the slop-stone pipe, even though discharging in the 
open air, should be trapped in all cases, but especially when of any considerable length, 
as otherwise offensive effluvia from the fur with which the inside of the pipe gets 
coated are drawn up into the house. . 


SuOWWO $10}90q Ypy vophursvez Ss, ISL YUTED TENE 


tLotace p. //V 


‘g-L_YW ANID NO NV1g | 





sue 
SS 
Vn ee E 
} 





“Yo LNAWSONVEYY 


MaIWM dO1S HIM G3HSMy | 
‘JM OllLWWOLNY LN3lvVg. SLLENONG 
‘9 bay 


hie ie ‘e UE 


aie 
7 P 


:. ee ) 
= Gr @% . 
ba Ke re 4 





To tace p.770 


‘ SUImDIp ay) TINS 07 Uotpatyp KUDU 
pony ag Aru ansog Quo MOL) ST], 





UWeus TU SI OLIYUY SD ATDESIFIU fOU $l L Gy 
‘do. uoyds m ypu qromyhs 3g Aout y ah 


4 





pp aesoes 









GLE AY MEY Md 
NIT HOOTS! 


| 
' 








3s med wey 
ANAS SN SL AAN SN SANS ANS 





Sos 
> 


222 





i 





----SNI Ql--- 





SS y 





x q 
MAANNASSSS SAC y 
SAANASNNN SS 
\ 


— AJOIG YUL JP] — 

















Oo Pploas AWZATINOS 
Yo 


WY .-NSEWeONV eee NAHOLIM 
YSLVN dO1S HLIM GAHSNT 1LaSO19 DILVWOLNY LNaLWq S.NOS 9 1.14aNDNG 
| 9 buy 

















as 
—" 


ae 


: eel 
ay arly en ct a aaa 
= aM Vien tele = 
- > ~. 


. ve a. 7 en 
a 











Fug. 7. Cvs peal 
Duckett & Son’s PATENT 
Automatic CLOSET FLUSHED WITH 


SLOP WATER. 


ARRANGEMENT.  B. 
Scale Ve Trch to a foct. 










Ge Bina Se ) | ; 
\\\ST Fug. d. 





“TT ON i — 2 


! 
! J 
am |, Ce | 
| fee ) \ 
Ss Ihe ft | 

LE Sma] ye 
AEA CL tat; a) Ind |: 
ei £ bi Ri ™ EF ‘Hy ! 
{ 
i | 

SSE = Sal 









Whiz 
HII MAKE JOINTS GooD 
iz WITH CEMENT 











JuddaC°Lith. 73275. Farringdon R4 & Doctors’ Commons. 





To tace p.170. 




















BS 
) XR 
) Sa) 
N IN | 
\ 

LN » 

NY 

\ 

Ly 

BS . N N 


Juddac®? Lith 


YZ = 
POLLED 





—— Scale 4 inch to a foot. — 





AUTOMATIC REVERSING DOUBLE TIPPER TO FLUSH 


Ll 
O 
cc 
 ¢ 
= . 
rs 
aoe : 
AS Zz 
x = 
oa = 
ft nS K 
g 8 \ NN 
” .) \ ra 
Ny Wy) 
WS \ 
° SA \ 
wall AS eee : \ 
| << Ns ie eS \ 
S \y Nery Sse ZK \ 
: i \ 
SS) : ‘ \ 
\ / : \ \ 
a! be 
Si ae ‘ 
= : tk 
aie | aN 
Q\ A 7 i K 
\ ie ! ae \\ 
oS m4 Bee Z SS 
_ pee Pegs at ogy Sy’ 
Rae | ae As 
a 


AS 








171 


pan watercloset. If not discharged by hand the water overflows in a Arp. A. No. 20. 
dribble through the closet, which thus becomes virtually a Fowler’s op siop-Closets 
closet. These closets have the disadvantage of leaving the flushing to and Trough- 


Closets; by 
Dr. Parsons. 


Fig. 9. 


WHALLEY’S PaTENT WASTE-WATER FLUSHING CLOSET. 
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individual care instead of doing it automatically, but they are said by the 
authorities at Burnley to act well, and rarely to get out of order. 

A well-made automatic tipper, however, appears to be little liable to 
get out of order. I saw some that had been fixed three years, and were 
still in working order, having required no attention. Of course, if 
the drain get stopped, so that the tipper-box is filled with sewage, the 
tipper will not work. J saw a few in this condition, but in ail of these 
the stoppage was below the closet, in the drain or trap. (Such 
stoppages are usually found to have been caused by improper articles 
being thrown down the closet.) 

A single tipper may be made to flush two, or even three, closets in a 
row, but in this case the tipper should be of larger capacity (five gallons), 
and the flush is not so effectual as where each closet has a separate 
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or siphon tank. 
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tipper. This arrangement, shown in Fig. 11, approximates, it will be seen, 
to a trough-closet. Mr. Duckett informs me that he finds the flush 
more effectual, if the connecting pipes between the several basins are 
made oval in section, with the long axis horizontal, than if the connecting 
pipes are cylindrical. 


Instead of a tipper a siphon tank may be used. In the construction 
of a siphon tank the chief problem to be solved is to make the siphon 
of sufficient calibre to discharge a full stream of water and at the same 
time to make it to start with certainty when only a small stream of 
water enters the tank. In proportion as we increase the calibre of 
the siphon compared with the volume of the entering stream, do we also 
augment the difficulty of making the siphon start itself spontaneously.* 

Duckett’s siphon tank, which I saw in use in a few places in Brad- 
ford, is here figured. Fig. 12. 3 

It is an earthenware tank, discharging four gallons. Thesiphon is 

formed by two concentric pipes, the upper 
Bia. 12. orifice of the inner pipe being furnished 
Ducketr?’s SipHon Tank. internally with a projecting conical toothed 

; lip. When the tank is full the drops of 
<—| water falling from the points of this lip ex- 
\ GC tract the air and start the siphon. A thread, 
> however, hanging over the lip will some- 


times conduct the water down the side 


without starting the siphon, and congealed 
i grease will interfere with its action. One 
Yy 


of those seen at Bradford could not be 






S 


a 


started by the ordinary trickle from the 
sink-pipe. The outer pipe is fixed to the 
grating like a very deep bell-trap, and is 
liable, like that contrivance, to injury. The 
flush is much less sudden than that of 
the tipper, beginning gradu: ‘ly and re- 
quiring some seconds to attain a full flow. 
There is also the liability of sediment 
accumulating in the tank, unless care be 
taken to keep it cleared out from time to 
time. 

Empsall and Fish’s patent siphon flusher (Fig. 13), made by Whittaker 
of Blackburn, combines the action of the siplion and tipper, and is more 
sudden in its action than the above, discharging four gallons in about 
seven seconds. The siphon is an earthenware pipe, oval in section, 
4 by 2} inches, and made in a piece with the tank. The lower end dips 
into an earthenware cup, which turns on a pivot but is kept in place 
when empty by a counterpoise. When the tank is full the water over- 
flows into the cup, which, when full, falls by its weight and leaves a 
column of water unsupported in the long leg of the siphon; and this 
column by its fall starts the siphon. The action is more sudden than in 
the ordinary siphon tank, and apparently more certain, starting even 
with a drop-by-drop supply. When the tank is empty and the discharge 
ceases, a notch in the lip of the cup allows the water in it to escape ; 








* For the conditions to be fulfilled see papers on “Self-acting intermittent 
siphons,” by Mr. Rogers Field, C.E., and Dr. Francis Bond, in the * Sanitary Record ” 
ot December 15th, 1879, and February 15th, 1880. The impurities present in slop- 
water render the action of a siphon less certain with it than with clean water. They 
are not so likely to interfere with the action of a tipper. 
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air then enters the siphon and interrupts its action, and the cup rises App. A. No, 20. 


into position ready for the next discharge. On Slop-Closets 


b.) In the construction of the “trunk ” or upright shaft of a bottom- ae wg 
pug ; OY 


flushed slop-closet, the chief point is to avoid fouling of the wall of the Dr. Parsons. 
shaft by excretal matter falling on it, especially at the back. In an oases 
ordinary watercloset of good design, and with a good supply of flushing 

water, any excretal matter lodging on the sides of the pan is washed 

off and carried away by the flush, but in a closet of the kind we are con- 

sidering, the shaft if foul must be cleansed by manual labour, and this is 

a task which is apt to be neglected by the occupants of cottage property, 

for which these closets are especially used. 

To avoid this fouling there should be no contraction in the diameter of 
the shaft above the point at which the water enters. The shaft, if 
cylindrical, should be not less than 15 inches in diameter, the hole in the 
seat being smaller and placed well forward. In some patterns the shaft 
is made oval in section, with the long diameter from front to back; but 
the drawback to this form is that it is more difficult to make a perfect 
fit between oval pipes than between cylindrical ones, and a projecting 
ledge affords opportunity for excrement to lodge. The most successful 
device appeared to me to be that of making the shaft slope backwards 
from the seat as shown in Figs. 6 and 13, so that excrement may fall 
clear of the back wall. 

The shaft is usually made of brown salt-glazed ware, in lengths, with 
socket joints. White-glazed earthenware would facilitate cleanliness, 
being smoother and enabling dirt to be more readily seen, but it would 
add somewhat to the cost. 

A rough or porous material, like the brickwork formerly used at 
Bristol, is unsuitable. 


(c.) In the construction of the basin and trap‘at the bottom of the shaft (c.) the basin 
the points to be aimed at are that the basin shall be of such a shape that ope ee 
its contents shall be carried clean away by the fiush of water, and that 
the trap shall be of the least practicable capacity, and at the same time 
afford no unnecessary obstacle to the flow through it. 

A simple and effectual arrangement is that in the Birmingham closets, 
shown in Fig. 5, in which the excreta fall simply on to the bottom of 
the drain, the trap being an ordinary trapping bend at a distance. In 
an earlier pattern the drain was widened out at the point of junction of 
the closet shaft; but this dilatation was found to retain foecal matter, 
and it. is now avoided by making the junction oval as shown. 


¥rom a capacious basin-trap, of the form adopted in some of the earlier 
forms of slop-closet,—in one example seen and measured the trap had 
a capacity nearly as great as that of the tipper (134 and 15 pints | 
respectively)—excrement and paper are with difficulty completely 
removed even by the flush from a tipper. Where the flushing depends 
only upon the ordinary dribble of water from a sink, without the interven- 
tion of a tipper, such a trap, so far as my observation goes, is rarely 
clear of retained excrement and paper. In such closets the current 
of water passes under floating matters without carrying them away. 


The most effectual arrangement seen by me appeared to be the annular 
basin in the closets now made by Duckett and Son, and shown in section 
in Figs. 6 and 7. In arrangement A, where the tipper is at a distance 
from the closet, the discharge from the tipper enters the pan af a tangent, 
and, after circling round it, is directed into the orifice in the centre by a 
stop; this gives a powerfu! whirlpool action, which completely clears the 
pan of all matters that will pass the orifice, whether lighter or heavier 
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than water. In an experiment a large quantity of dry grass, enough 
to fill the basin, was completely removed by one discharge of the tipper. 

Other forms of basin, which were found to be effectually cleared when 
used in conjunction with a tipper, were that with a weir shown in the 
figure of Duckett’s arrangement C, (Fig. 11), and the conical basin with 
a flushing rim, of Hocking and Son, Burnley, here shown. 


Fig. 14. 


Hockine’s CLOSET. 





The latter, however, has the drawback of requiring an additional depth of 
18 inches in setting. 


The drain from the closet should have a good fall, and be well jointed 
with cement, and the makers recommend that it should be not less than 
6 inches in diameter. 


2. The form of closet in which the tipper is above ground is especially 
adapted for situations in which the ground rises at the back of the 
house, so that there is a difficulty in getting sufficient fall for a closet of 
the other kind. In such situations the closet adjoins the kitchen or 
scullery, and the slop-stone pipe is led to discharge directly into the 
tipper. This arrangement hardly complies with the requirement of the 
model byelaws, that the slop-stone pipe shall discharge in the open air, 
over a channel leading to a trapped gully, but it is recommended by 
the makers of these closets that the slop-stone pipe should be trapped 
in order to prevent any foul odours from the closet being drawn into 
the house. 

Two patterns of closet of this description were seen by me in use in 
the towns I visited. That of Messrs. Wright and Sutcliff of Halifax 
has a pan similar in shape to that of an ordinary watercloset of the 
“wash-out” kind, but with an opening at the back leading from a 
chamber in which the tipper is situated. The tipper is of galvanized 
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iron and of one gallon capacity. The discharge from the tipper, which is A??-A. No. 20. 


spread out over the bottom of the pan, brush-fashion, has little force, On Slop- a 
rou 
Closets ; 
Dr. Patioby: 


Fie. 15. 


WRIGHT AND SUTCLIFF’S CLOSET. 
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only just sufficient to wash the excreta out of the pan, but not suffi- 
cient to carry them at the same time through the trap. In all the 
closets of this kind seen by me there was a dark slimy deposit on the 
surface of the pan in the bottom where the water stood in it. 

Hindle’s closet (Blackburn), illustrated in Fig. 16, has a pan narrow in 
front, but wide at the back, where the tipper is situated, and well tapered 
downwards into the trap. The tipper is of galvanized iron, 16 inches 
long from pivot to pivot, and 4-5 inchesin diameter. It is nearly cylin- 
drical, and holds three-quarters of a gallon. At each discharge, by 
means of a counterpoise, it makes, or is intended to make, a complete 
revolution, returning to its original position, where it is held by a 
ratchet and catch. Should it fail to regain this position, the water 
from the sink pipe fills a small cup at the back of the tipper, shown 
in the section, and the weight of this water restores the tipper to its 
proper position. The flush from the tipper converging to the orifice 
cleanses the pan very effectually; but the tipper itself I found usually 
coated at the back with an offensive slimy layer of congealed greasy 
matter deposited from the dirty water which falls on it there during its 
revolutions. 

The pan is made of pedestal shape, the tipper on accessible by a 
hinged lid at the back; the closets are made right and left hand to suit 
the direction of the slop-stone pipe. 

Another closet of this kind is the “ Blackburn closet” of Messrs. 
Duckett and Son, Burnley, of which a plan and section are given on 
the next page (Fig. 17). 

It much resembles the arrangement B of the same makers before 
mentioned, and is made in two sizes ; the tipper is situated at the side, and 
holds three gallons in the larger size and one and a half gallons in the 
smaller size. I did not, however, see any of these closets in actual use. 
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Fic. 17. 
DuckETt'’s BLACKBURN CLOSET. 
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SECTION THROUGH A.B. 


Advantages and drawbacks.—The advantages claimed for slop-closets 
are as follows :— 

A. On the one hand that over midden.privies, pail-closets, or any 
other so-called “dry ’’ system in use ia towns, they have the following 
great advantages :-— 


1. The absence of the nuisance and danger to health arising from the 
retention, in greater or less quantities and for a longer or shorter 
time, of foecal matter in the neighbourhood of houses. 

2. The avoiding of the nuisance and expense of the removal of fcecal 
matter by hand. | 


Whatever may be the advantages of so-called “ dry closets ” in isolated 
houses or rural places, the advantages appear to me unquestionably to 
be altogether on the side of slop closets where sewers and water supply 
are available for the water carriage of excrement. 
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B. Over waterclosets of the usual kind on the other hand, it is app, 4. No. 90, 
claimed that slop-closets possess the following advantages :— Ou'Sbp Ces 


1. Less prime cost. ran ten 
‘i A C ; osets ; by 
2. Economy of water ; resulting in a saving to the public, where the Dr. Parsons. 
supply of water to closets is furnished gratuitously ; to occupiers Gree ordinary 
or owners, where the supply of water to closets has to be paid for. "*”*? 
3. Diminution in the volume of sewage to be treated. 
4, Non-liability to be affected by frost. 


5. Less liability to get out of order through rough usage. 


I will consider the latter points seriatim. 
1. Prime cost.—The following are the present contract prices at i Prime cost; 
Blackburn for providing and fitting closets of different kinds. (The 
contracts are made by tender, and are for 50 closets; the prices named 
are per closet, and are for providing and fixing the closet apparatus 
only, exclusive of erection or alteration of the privy building. The 
erection or alteration of the building costs less in the case of a slop- 
closet than of a watercloset, as the building need not be so high; the 
local regulations as to waterclosets requiring the flushing cistern to be 
fixed at a height of at least 4 ft. 6 in. above the closet basin.) 


Soo. a. 
W.C. fittings,* cistern, pan, &c., and fixing ee ee mere i 
Duckett’s A system (tipper by slop-stone) - Seok Seer) 
Duckett’s B system (tipper by closet) ; = 1418" 30 
Hindle’s closet - - ° - wot UO 


Ai other places I was informed that the prime cost of a slop-water 
closet was about the same as, or rather less than, that of an ordinary 
watercloset. 

2. Economy of water.—In Blackburn the following figures were cost of water ; 
given me by Mr. McCallum, borough engineer, as the result of experi- 
ments on the amount of water consumed in houses of a similar class 
with and without waterclosets :— 


Water used in houses with W.C.’s -- 138:°62 gallons per 
head per day. 
9 9 without W.C.’s - 9°05 


29 


Difference due to use of W.C.’st 4°57 3 





Experiments as to the quantity of water used at houses with slop- 
closets were in progress at the time of my visit to Blackburn, and J am 











ey 


* The specifications as to W.C. fittings are as follows,—The hopper basin and 
siphon trap shall be of glazed earthenware or stoneware, and of the best possible 
shape for preventing chokage and affording a good flush; the basin sha!l have an 
efficient flushing rim and inlet sufficiently large to admit the proper connexion of a 
14-inch flushing pipe; the siphon trap to have a water seal of 13 inches. 

“The cistern shall be a perfect water waste preventer of wood lined with lead, and 
such as shal] comply with the regulations of the Waterworks Committee. It shall 
give a good flush, and discharge not less than 24 gallons nor more than 3 gallons at 
each flush. The outlet for flushing pipe shall be 14 inches internal diameter. The 
flushing pipe from cistern to basin shall not be less than 14 inches internal diameter. 
The distance between the bottom of the cistern and the top of the basin shal! not be 
less than 4 feet 6 inches . 

} As illustrating the sufficiency of tha slops for flushing it will be observed that 
the quantity of water used in houses without W.C.’s, and therefore passing away by 
the drains, was double the extra amount due to the use of a W.C. In addition to 
this amount the rainwater from the roof and yard surface is often carried through 
the closet. 
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since informed that they give an average consumption of 7°27 gallons 
per head per diem. The borough engineer accounts for the smallness 
of this quantity by the fact that the trials were made during a prolonged 
frost. He doubts, however, whether the saving of water effected will 
always be found to be so great as that above given, as the inspectors 
of the water department have reported that they have sometimes found 
water-taps left running with a view to flush the closets. 

In Newcastle also it was said that people were apt to leave their 
taps running all night at houses where Fowler’s closets were in use 
with a view to flushing them. ‘This is obviously less likely to be done 
where closets are provided with an efficient flushing apparatus. At 
Burnley it was considered that a considerable saving of water was 
effected by the use of slop-water closets. The average daily supply of 
water in this town is 18 gallons per head, almost all of whichis used 
for domestic and municipal purposes, water for manufacturing purposes 
being obtained from the canal. 

Where a charge is made for the supply of water to waterclosets 
house-owners are led to adopt slop-closets with a view te escape this 
charge; but at York the waterworks company claimed the right to 
make the extra charge for a watercloset where a slop-closet was used, 
and the question was about to be tried in a court of law. 


8. Diminution in the volume of sewage to be treated. This will 
of course be equal to the saving effected in the quantity of water 
supplied. 


4, Their less liability to be affected by frost seems to be a distinct 
advantage of slop-closets over ordinary waterclosets for out-of-door use. 
In such situations waterclosets are frequently put out of order during 
severe frosts by the freezing of the water in the cisterns, and the 
bursting of the supply pipes, unless more. care be taken than is usually 
done to protect these by non-conducting material. In extreme cases 
even the water in the trap may be frozen. At Burnley I was told 
that during the three years since automatic slop-closets had come into use 
there had been no frost severe enough to interfere with their action, and 
I have since been informed that during the exceptionally severe and 
prolonged frost of the present winter (1890-91) not a single under- 
ground fixture—closet, tipper, or siphon tank-——has frozen. 

Trough-closet cisterns and supply pipes, on the other hand, have frozen 
extensively. , 

Similar information as to the non-freezing of slop-closets during the 
recent frost is given me from Blackburn and Bingley.” 

In slop-closets of the bottom-tlushed kind the basin and trap are so far 
under ground as to be out of the reach of any degree of frost met with 
in this country. Also the waste water from a house is in winter more or 
less warm in comparison with the temperature outside, and will therefore 
take longer to freeze. Even should the water in the tipper freeze, no 
harm is likely to be done. The closets in which the basin and tipper 
are above ground would seem more exposed to the risk of freezing than 
the others, but I did not hear any complaint of this happening. | 


5. On the whole, automatic slop-closets appear to have some 
advantage over waterclosets in being less likely to get out of order. 
The slop-flushing arrangement, by means of a well designed tipper, is 
less likely to be deranged by careless usage than the water-supply to a 
watercloset, and it givesa better flush. The chief difficulty in both kinds: 
of closet. is that of the trap being apt to be blocked by improper sub- 
stances, sticks, rags, scrubbing brushes, dead cats, tins, cans, &c. thrown 
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into the basin by children or careless people. In practice this does not App. A. No. 20, 
‘very often occur; in Bradford where about 30 Duckett’s closets are in on Slop-Closets 
‘use (some of them for three years), and those not of the present improved ae oie 
pattern, both the manufacturer’s agent, and the inspector of nuisances Dr. Parsons, 
stated that they had never been “called in. to put right any of these 

closets which were out of order. At Burnley it was stated that the 
automatic slop-closets rarely got out of order, and then only through 

improper articles being thrown dowr, but at Blackburn it was considered 

that they were more liable to be choked in this way than an ordinary 
watercloset. Unless impacted in the trap, such foreign matters can be 

fished up with a long iron rod hooked at the end, but should the trap 

be choked so as to require opening, it is undoubtedly more difficult to 

get to in an underground slop-closet than in a watercloset. 

Disadvantages.—-The drawbacks to automatic slop-closets appear tO Their disadvan- 

be as follows,—They are certainly less cleanly and less sightly than a tases. 
good watercloset flushed with clean water, though they might be 

improved i in this respect by making the shaft of white- Slazed ware. 

There is apt to be some offensive smell from them, either from lodgment 
of excreta at the bottom (when unprovided with any mechanical 
arrangement for increasing the flush), from fouling of the surface of the 

shaft, or from effluvia from the closet following the slop-stone pipe into 

the house, where the connection is direct and untrapped. If badly fixed,— 
as were some that I saw, the shaft not being fairly under the hole in 
the seat, or not being brought up high enough,—filth may accumulate 

under the seat outside the shatt. These objections, however, apply to 

imperfect forms of slop-closet, and to those of bad workmanship, rather 
than to well-designed and well-fixed examples, which were at the time 

of my inquiry in November as free from offensiveness as need be 

wished. Whether this would hold good in hot weather I am not prepared 

to say, but even then I feel sure that such closets would compare 
favourably with midden or pail privies. 


Application.—The use of automatic slop-closets can only be recom- Circumstances 


mended under the following conditions :-— under which 
5 they may be 


1. That the closet be out of doors. The fact that the trap habitually use. 
contains dirty water renders it unsuitable for. use indoors; and 
a closet in such a situation would involve too close a connection 
between the drains and the interior of the house. 

‘2. That good sewers be available at a sufficient depth and with good 
fall. 


.3. ‘That water be supplied by public service laid on to each house. I do 
not think it likely that slop-closets would act satisfactorily where 
-water for domestic purposes had to be raised by hand, fetched 
from a distance, or bought by the pail full. In fact the manu- 
facturers did not recommend them for use under such circum- 
stances, nor did I hear of or see any so used. At Ilkley, 
however, a range of Duckett’s closets was being fixed, to be 
flushed by one five-gallon tipper supplied with water from a 
brook. 


A, It is also desirable (though this condition is not so essential as tle 
preceding) that there should be a separate closet to each house, 
in order to secure the closet being taken care of and properly 
flushed. 


5. I am of opinion that the advantages of a sudden flush are so great 
that the use of a tipper of adequate capacity, or other similar 
contrivance should be required, in any byelaws made under 
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s. 23(1) of the Public Health Amendment Act, 1890, as a 
condition of the exemption of the owner of a slop-closet from 
the obligation to have a supply of water for flushing laid on- 


The field of usefulness of slop-closets (circumscribed by the preceding 
conditions) is limited to towns and quasi-urban places. They are 
especially adapted for a class of people intermediate between the more 
fastidious, who wili prefer indoor waterclosets, and the lowest and 
roughest, for whose use trough-closets or some other appliance must be 
provided which will stand rough usage, and which will not need per- 
sonal attention on their part. Slop-closets are, in my opinion, likely 
to be of great use (both for new houses and in substitution for existing 
privies) in the growing working-class suburbs of towns, where each 
house stands in its own curtilage and has its separate closet; and 
especially where it is desirable to economize the public supply of 
water. In flat districts the difficulty of getting sufficient fall may be 
an obstacle to their use. In the old, closely and irregularly built slums 
of towns they are less likely to be found applicable, both on account 
of the difficulty of arranging them in suitable positions, and as less 
suited to the class of people inhabiting such localities. 


II.-—-TrouGuH-CLOSETS. 
2 


Trough-closets are closets connected with a trough, usually commnen 
to two or more seats, which is partly filled with water into which the 
excreta fall, and are discharged with it from time to tims, By an 
automatic trough-closet is meant one in which the excreta are removed 
by the automatic discharge of a volume of clean water let into the tank 
at its upper end. 


Trough-closets were found by Dr. Buchanan and Mr. Netten 
Radcliffe in extensive use in Liverpool in 1869, and are spoken of in 
their report as admirable in arrangement and working. These closets 
are figured by Mr. Radeliffe in his report of 1874, who states that the 
five years’ additional experience had confirmed the opinion as to their 
adaptability to the wants of a poor population. 

There are at the. present time about 8,000 trough-closets in use in 
Liverpool, serving for about 18,000 houses, and 90,000 persons, but 
their number is being gradually diminished by the demolition of court 
property. (Thus 41 courts were reported by the medical officer of 
health for demolition in,1&89, each of which would contain on an average 
six houses and one double trough-closet; and about as many are 
demolished year by year). The trough-closets are only in use in 
common courts ; and as all the old privies have been done away with, and 
all new houses are required to have a separate backyard and water- 
closet, no new trough-closets have been erected since 1876, except at 
works, common lodging-houses, &e. 

The trough-closets are still found to work satisfactorily under the con- 
ditions described by Mr. Netten Radcliffe in 1874, of daily attention by 
the servants ofthe Corporation. Dr. Stopford Taylor, medical officer 
of health for Liverpool, considers that there is no other system equal to 
them for the inhabitants of courts, where more than one family have 
the use of a closet, in common lodging-houses, and in factories and 
workshops where many people are employed. ‘The troughs as a rule 
serve for one or two closets only ; but I saw one range of three closets. 


(See Figure 18.) At one end of the trough if single, or in the centre 
where there are two or more, is a locked compartivent, containing a 








| 22g AS 


FRONT ELEVATION. 





























i by 


ain 





einen 


WSS 


—Y 
YY 
= 7 


[F 





— 








Ba 


i) re 
ae = 








— 


VA 
AN Z 
Ly HY Ya mmm reas cn 
yy 
o MN 


Am. 


K 
Y) 
Z 


WN 


NN 


NZ SSA 
X um 

NE 
Na f 


== Boel 
a 
= ea 
‘ 












eee 


LONGITUD!NAL SECTION 


Cross SEcTION. 





72Jn6. 





PLAN. 





CLEMENT DUNSCOMBE, C.E. 


ty Engineers Ortice,Novl 1880. 


Juddal® Lith.73 4 75.Farringdon R¢& Doctore Commons. /882, 4. 9/ 





‘ 1 
Ri SIE 
4 Put 3 ae 


as _ —a ; tae Eee “un Ra a 






181 


plug and a water-tap. This compartment is accessible only to the Arp. A, No. 20. 
scavenger, who, on his visit, which is made once or in some cases tWICe On Slop-Closets 
daily, empties the trough, cleanses it with water and brush, and cherges a ee 

it with tresh water. One man can attend to about 60 troughs ina day, pr, Parsons. 
working from 5a.m. to4 p.m. The cleansing of the seats, floor, &c. of 

the closet is not done by the Corporation, but is enforced in rotation 

upon the families using it. The troughs are usually made of slate, 

sometimes of stoneware. The cost of a trough-closet with two seats 


is stated to be about 102. 


In the severe frost of January 1891 some inconvenience was ex- 
perienced from the freezing up of the supply pipes, which necessitated 
the carrying of water to flush the troughs, but otherwise the trough- 
closets were much less affected by the frost than ordinary waterclosets. 

At my visit to Liverpool I saw a number of trough-elosets in some of 
_ the worst courts of the city. With the exception of one which was 
stopped up so that the plug could not be put in place, the closets were in 
good order and free from offensiveness so far as the troughs were con- 
cerned; but of many of those used by a rough class of people the seats 
were very filthy. There was also in some cases an accumulation of 
dried excrement on the back of the trough above the water-level. 

I saw, however, a range of trough-closets at a common lodging-house 
which was attended to by an employé and not by the Corporation men, 
which was not at all satisfactory. It was supplied with water by the 
waste water from the lavatory, and the interior of the trough, which 
could not be got at to be brushed out, was smeared with slimy filth, and 
very offensive when the trough was emptied. 


[The older waterclosets which I saw in Liverpool were of the “long 
hopper” kind ; the flush of water, which came usually through a 
narrow, much-bent pipe, was weak and ill-directed; and the pans were 
generally in a foul state. ‘The newer out-of-door waterclosets, on the 
other hand, are of the “short hopper” pattern and have a good flush, 
and these were generally found in good condition. | 


A trough system similar to that at Liverpool exists at Leeds. The Leeds. 
closets are in ranges of three or four, with a central compartment con- 
taining the plug by which the trough is emptied, and a tap by which 
it is filled with water. Each closet is visited every night by a man in 
the employ of the Corporation, who lets off the contents of the trough, 
brushes it ont, and fills it again with water. One man can visit about 
40 ranges of closets in a night, but the number which can be attended to 
varies according to whether the trough-closets are near together or are 
seattered here and there in streets chiefly provided with midden privies. 
The re-filling the trough with water occupies some time; and if closets 
are near together the man can be emptying and cleansing one trough 
while another is filling, whereas if the next trough-closet is at a distance 
he has to wait until the first is filled with water before leaving. 


Another kind of trough-closet is Macfarlane’s. This consists of an Macfarlane’s. 
iron trough, over which the seats are fixed. In a box at one end there 
is a plug lifted by pulling up a lever, and a ball-tap by which the trough 
is filled up to a certain level with water. This arrangement, as I have 
seen it at schools, unless more carefully attended to than often is the 
case, is horribly offensive. The rough interior of the cast-iron trough 
gets coated with an offensive slime, and it is never flushed clean, for 
as the depth of water in the trough diminishes during the act of empty- 
ing, its force, owing to friction against the bottom and sides, gets less 
and less, and the last dribble is quite unable to carry away the adhering 
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sediment, in the absence of a head of water from behind. The seats 
also are some times so arranged that it is difficult to get a broom into: 
the trough to sweep it out. A trough-closet of this kind, if not emptied’ 
for several days, is much the same * thing as regards offensiveness as a 
pail-closet into which liquid is thrown, with the additional drawback 
that the trough being common to savefal closets, infectious matter 
passing into any one ‘closet infects the whole of the range. <A further 
source of danger in these closets is the ball-tap. If this be connected 
directly with the water service, there would be a risk of foul air from 
the trough being drawn into the water-pipes, should an intermission in 
the water-pressure occur at a time when the trough was empty and the 
ball-tap open. 


The one condition of success of trough-closets discharged by hand is 
daily attention by a responsible person appointed by the sanitary 
authority, or as at mills and schools, by the proprietors or managers. 
Given this, as at Liverpool and Leeds, the system seems to answer 
well, and to be adapted for the use of the lowest class of the popu- 
lation. Articles improperly thrown in can be readily removed, and the 
risk of infection of the whole range by the excreta, say, of a.case of 
enteric fever, being thrown into one compartment is now obviated at 
Leeds by using in such cases a special pail painted red to receive the: 
dejecta of the patient instead of throwing them into the closet ; this pail 
is separately removed daily and its contents disinfected. 


In another class of trough-closets the outlet of the trough is always. 
open, the drain from it being trapped (which is not necessary where a 
plug is used), and a certain depth of water is retained in the trough by 
the bottom being raised in the neighbourhood of the outlet so as to form 
aweir. ‘The contents of the trough are washed out from time to time 
by the sudden forcible discharge of a quantity of water from a tank 
above the upper end of the trough. 


All the automatic trough-closets with which I am acquainted are on 
this principle, but there are trough-closets on this principle which are 
not automatic, but require the contents of the tank to be discharged 
from time to time by pulling a valve. At Burnley such elosets are 
discharged two, three, or four times a week according to the state of 
the weather by men in the employ of the Corporation. The reason for 
preferring this method of flushing to an automatic one is stated to be 
that less water is used, it being difficult to arrange an automatic 
flushing tank to discharge at such long intervals. In quarters, too, in- 
habited by a low-class and dirty population, there is an advantage in the 
closets having to be frequently visited by the servants of the Corporation, — 
in securing the seats being kept clean, and removing from the trough. 
bodies which might stop up the drains. I think, however, that a daily 
flushing at least should be undertaken. 


‘‘ Tumbler-closets,” like those described in Mr. Netten Radcliffe’s 
report, come under the category of “ automatic trough-closets,” the 
tumbler or tipper, of larger size than that used in slop-closets, being 
filled with clean water from atap. There are several ranges of such 
closets in Leeds containing in all 49 closets. I saw four of these 
ranges, including the one in Henr y Street peared? in Mr. Radcliffe’s report 
(Plate XXIX, WA 


Of this range the invert is of earthenware, semicircular and broad 
enough to serve two rows of closets back to back. Of the others the 
trough was of brickwork faced with cement, and only wide enough for 
a single row of closets. The depth of the trongh was in come cases. 
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very great; the sides were smeared thickly with excrement, and the App. A.No. 20. 
cement had peeled off, leaving the rough brickwork bare. Of the on giop-Closets 
tumblers, two, viz., that in Henry Street and another, worked with so ane Treas 
much friction, owing apparently to the rusting of the iron pivots, that Dr. Paone 
they did not return to the horizontal position after discharging ; in 

both these cases there was a lodgment of excrement in the bottom of 

the trough ; and in the former also the water from the tap was percolating 

through a brick wall and flooding the cellar of the house under which 

the tumbler was placed. ‘The tumbler in some cases was so placed that 

much of the force of its discharge was wasted by the water dashing 

against an opposing wail. One range of nine closets, however, was. in 

fair working order. All appeared to use a considerable quantity of 

water. 

As none of these closets have been erected in Leeds auring the past 
20 years, the system can hardly be said to be of interest at the present 
time from other than an antiquarian point of view; but I see no reason 
why it.should not answer well if proper attention were given to the 
details of construction. 

The more usual automatic flushing arrangement, however, is a tank Automatic 
holding 40 or 50 gallons placed above the upper end of the range of OS eam 
trough-closets, and discharged from time to time by a siphon. The 
siphon is usually formed of two concentric pipes, the lip of the inner 
tube overhanging into the interior so that the water overflowing drop 
by drop expels successive portions of air until a vacuum is created 
sufficient to start the siphon. This arrangement acts well with clean 
water, though it is liable to get out of order when used with sewage. 

Messrs. Duckett and Son sometimes use a small tipper, into which the 
water flows, and the sudden discharge of which starts the siphon. 

In the automatic flushing cistern patented by the Burmantofts 
Company, Leeds, a floating ball rises until it overbalances a weight; 
this weight falling opens a valve, and allows a stream of water to enter 
the long leg of the siphon, which starts its action. As the cistern 
empties, the floating ball sinks and closes the valve before the level of 
the water has got low enough to allow air to enter by it. 

An automatic flushing tank (shown in Fig. 19) recently patented by 
Messrs. Duckett and Son, in which the siphon is dispensed with, has the 
advantages of giving an exceptionally strong flush, and of starting sud- 
denly even with a drop by drop supply of water. The tank, which holds 
40 gallons, is of earthenware, 24 inches in diameter and 24 inches deep, 
and it contains a floating cistern 22 inches in diameter and 11 inches 
deep ; the outlet is at the bottom of this floating cistern and is connected 
with a turned brass pipe 4 inches in diameter, which slides watertight 
through a leathern collar at the bottom of the outer tank and discharges 
into a 6-inch outlet pipe below. The outlet from the floating cistern 
is fitted with a weighted valve resting upon an india-rubber seating, but 
this valve is suspended by a chain from a cross-bar fixed across the top 
of the outer tank; the chain being of such a length that when the 
floating cistern is at rest at the bottom of the tank the valve is held up 
about 4 inches above the outlet, which is thus freely open. The water 
is delivered into the narrow space between the inner and outer cisterns, 
and as its level rises, it lifts the floating cistern until it reaches the 
suspended weight and the outlet valve is thus closed. The floating 
cistern continues to rise until arrested by the cross-bar at the top ; 
the rising water then overflows into the floating cistern, which when 
nearly full sinks by its own weight to the bottom of the tank, and the 
valve being stopped by the chain when 4 inches from the bottom, the 
outlet is opened, and the water is discharged with great force. 
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It is found necessary that the tank of an automatic trough closet 
should be placed in such a position that it cannot readily be got at or 
tampered with. It should be protected against frost, and so also should 
be the feed pipe. 

In automatic trough closets the flushing pipe, of iron or earthenware, 
is six inches in diameter: the trough is of stoneware or iron,* sloped 
at the back to avoid fouling; the outiet is sometimes furnished with a 
coarse grid to prevent matters improperly he own into the trough from 
being washed into the drain. 

The illustration given in Fig. 20 is the trough latrine of Messrs. 
Bowes Scott and Read of Westminster, fitted with Rogers Field’s patent 
(1889) annular siphon. 

Trough-closets of this description are also made by Messrs. Adams of 
York, Doulton of Lambeth, and Duckett of Burnley, and by the Burman- 
tofts Company, Leeds. These are all very similar, and I am not able to 
give a preference to one over the other. ‘All that I have seen act very 
well. ‘The contents of the tank are discharged in a powerful stream 
which carries away all excrement, thoroughly cleanses the trough, and 
leaves it charged with clean water. 

A range may contain eight closets, and longer ranges are sometimes 
fixed, but are not recommended. 

Automatic trough-closets appear to be little liable to get out of order. 
Some (Adams’s) which I saw in Kidderminster five years ago are stated 
to be still working well. They are also little liable to be damaged by 
rough usage; the ‘chief danger is that of improper matters being thrown 
into them. A good drain, ‘of ample size and well jointed with cement, 
is necessary. 

The drawbacks to automatic trough closets appear to be-— 

Ist. They are somewhat expensive in first cost, 

2nd. They consume a good deal of water. 

3rd. Complaints are sometimes made of the alarming noise and 
objectionable splashing if the cistern happens to be dis- 
charged while the seat is occupied. 

The first cost is lessened in proportion per seat where a number of 
closets can be placed side by side. At Burnley a set of five trough 
closets, including buildings, can be erected for about 18/. or 3. 12s. 
each. 

The chief objection raised to them, however, was the quantity of water 
required. 

At Bingley a range of eight Adams’s trough-closets, flushed by a 
50-gallon cistern, was found to consume 160 gallons of water per 
diem. 

At Burnley, as before mentioned, tanks discharged by hand two, three, 
or four times a week were preferred to those discharged automatically, 
as consuming less water. It was stated that a tap could not be set to 
run so slowly as to fill a 50-gallon tank only once in 24 hours, as an 
orifice so smal] would soon get clogged up altogether. At both Burnley 
and Bingley the public water-supply is a moorland water unfiltered, and 
it is probable that the clogging up of the tap may be due to minute 
fragments of moss and heather. At Swinton, where the water is filtered, 








* Stoneware is cheaper and more cleanly than iron, but the latter may be prefer- 
able where very rough usage has to be guarded against. 

t At two potteries at Hanley I saw trough-closets of this class in which there was 
a considerable accumulation of feces, but in these instances the supply of water 
(which is purchased by meter) had, from motives of economy, been turned off for 
some days. 


16 1 ZEAL SHOwwog $0190 9 py wophurses G72? o/-4ilto9%ppar 
($,QVAaY GNV 1109S SAMOg ) 
SNIYULY] SYVMNSHLYVQ 40 NOILOAS 






SS WS 

SS SS 
nivaa or] W 
Go LE CLL ZENS 
ALLL) CLL a IE Go SSS 


Z Soa Z LANCE AE ALL Zig Lae ES Okeé 
Cy yu INK SQL 8,98 LITA. % 



























ne ie 

















Y/ 


N 





N Lege 4 
a “f= my 


ay a oe Se. 


ee ae V) 














: 








t 




















LOO 
SSS 


| 
| 
SS 








ieee — VY. 
— y, a See 





SSS I g@@q 



































SQV 





SSS 


SS SS oa ‘ 4 Soe a as ow ol 


ig ae ae mt 


ONIHSN1A 











Oy buy 





Seyret s 
o>) ya 


aes 


nw 





this difficulty has not been found.* Here a tank, holding 40 gallons, Arp. A. No. 20. 
flushing three closets, is made to discharge Bhat three times a day, on Slop-Closets 
ae., consuming 40 gallons a day per closet. a ge | 

Three discharges a day are the maximum frequency aimed at at Kidder- Dr. Parsons. 
minster. Asa minimum I think that a discharge should take place at 
least once in every 24 hours, and the third objection above noted might 
be met if it could be arranged that this discharge should take place at 
night. 

Ect us take the case of a court containing 16 houses, and provaed 
with a range of eight trough-closets—one to “two houses, a not unusual 
provision in old property—flushed by a 50-gailon tank, discharged three 
times a day. This would give a consumption of water of 150 gallons 
daily, less than 10 gallons per house, or, taking five inmates per house 
on the average, less than two gallons per head. This consumption is 
over and above what would be required if midden or pail privies, or 
-slop-closets were in use, but it is less probably than would be required by 
ordinary waterclosets. At 10d. per 1,000 gallons, the water would cost 
idd. daily, or 2. 14s. a year for the 16 houses, a sum less than the 
effectual scavenging of pail-closets would cost, and which the sanitary 
advantages of the frough- closets over the midden privy would be quite 
worth. 

Application. Automatic trough-closets can only be used where good Circumstances, 
drains and means of sewage disposal exist, and where a supply of water . : 
is laid on. 

Their field of usefulness is for places where many closets stand in a 
row, as at mills, schools, and other establishments where many people 
are employed ; and also in courts and old property where a rough class 
of tenants exist, and where one closet may have to serve for two or 
more houses. In such places automatic trough-closets may conveniently 
replace the old ranges of midden privies, and for such places trough- 
closets are, in my opinion, from a sanitary point of view by far the most 
suitable appliance.f 

Whether automatic or hand-flushed trough-closets should be used, 
would seem to depend mainly upon whether it is cheaper to use more 
water, or to pay a man to look after them. 


Some General Considerations on the System of Removal of Excrement 
by Water as applied to the Poorer Classes of the Population. 


The difficulties attaching to the watercloset system, as applied for the Water carriage 


r a ; versus dry 
lowest classes of the population, were thus summarised by Dr. Buchanan systems of 
and Mr. Netten Radcliffe in their report in 1869 :— fears 


“A fragile pan, professing to be trapped, but with the trap almost Cblectons to 
certainly blocked up or knocked to pieces by the implement that has been seiko 
used to get rid of obstruction; supplied, if in good order, with water by 
trickling from a small tap, but the tap usually either fixed or leaking 
wastefully all day long; no water in time of frost; almost universally 
filthy and stinking, and washed out (in a fashion ‘to render the place 
unusable for hours) only every few days when the sanitary inspector is 
discovered to be in the neighbourhood.”’ 


Some of the above difficulties are such as attach to the use’ of 
any kind of closet by the roughest class of people, especially where 





* A special drip-tap with strainer is made by Adams & Co. to meet this 
difficulty. 

+ Of course ash tubs or bins have to be provided for the reception of ashes and 
dry refuse, but the scavenging of these, if free from fecal matter and kept dry, isa 
comparatively simple and inoffensive business. 
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one closet has to serve for several different families, and it must be 
admitted that under such circumstances neither ‘aight Gea nor slop- 
closets answer well for long without supervision. 


Much, however, has been done since 1869 to improve the water- 
closet. The old-fashioned pan-closet with its stinking “ container” 
and, D trap, and the “long hopper” with its weak spiral flush have 
been largely superseded by better forms ; and water is now laid on 
to the closet, not by a tap or valve direct from the service pipe— 
an arrangement which, besides being inefficient and wasteful, involved 
under some circumstances a risk of foul matters being drawn back 
into the water-pipes—but from a service cistern (preferably of the 
siphon kind) which discharges at each use two or three gallons of water 
in a powerful and well applied flush. 


The system of ventilation of drains by two openings for inlet and out- 
let, as required by the model byelaws of the Local Government Board, 
and now enforced for new houses in a large number cf districts, has 
aiso done much to diminish the dangers to health attaching to the use 
of indoor waterclosets. 

Together with improvements in the construction of waterclosets, and 
the more usual requirement—in new property at least—of a separate 
closet for each house, there has been at work a process of popular 
education, so that by the decent working class the use of waterclosets is 
better understood than formerly, and the advantages ” cleanliness are 
better appreciated. 

In the towns visited by me, the ‘‘dry” systems of excrement re~- 
moval, besides their offensiveness, have not only not realised the 
hopes of profit which were at one time entertained, but have proved in 
practice very expensive in working, while on the other hand the 
works of water-supply, sewerage, and sewage disposal, which have of 
late years been carried out, have afforded increased facilities for ome 
extension of the system of water carriage. 


Again, owing to the growth of population in the larger towns and the 
depression of agriculture, the demand for night soil, relatively to the 
supply, has lessened ; * while in many places “ashes and dry refuse are 
found so difficult to dispose of, that they are got rid of by burning 
them in “ destructor ”’ furnaces, a process which the presence of 
excrement renders more difficult. These circumstances have tended to 
render it desirable, even from an economic point of view, to separate the 
excrement from the solid refuse of a town, while the sanitary advantages 
of its rapid removal have become more generally recognised. 

For these reasons, since the issue of Mr. Netten Radcliffe’s report in 
1874, the tendency, in towns visited by me at least, has been more and 
more in favour of the water carriage of excreta, while the “dry” 
systems have come more and more into disfavour. 


At Manchester, where the pail system has been considered to 
have been very successfully worked at an annual cost of 9s. 9d. 
per closet, the excrement collected being converted into. a dry 
guano, selling at 3/.a ton, the Health Committee have recently 
suggested the discontinuance of the pail system, and the Unhealthy 
Dwellings Committee, after examining the systems in use at Leeds 


* Another reason for the lessened demand for town manure by farmers, is the 


large admixture which it is found to contain of tin cans and other similar matters 
worthless as manure, owing to the increasing use of tinned meat and other preserved 
provisions, 
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and Burnley, have unhesitatingly recommended that in view of the’ Arp. A: No. 20. 
sewage scheme now being pushed forward, the water-carriage system On glop-Closets 
should be adopted as far as practicable in the future, and that the and Trl 
Town Council should seek such powers as will enable its uniform pr, Parcbrlst 


introduction to be insisted on. 


The two classes of inventions now reported on seem to me to offer 
facilities for the more general adoption of the water-carriage system 
among the masses of our urban populations; the slop-closet with 
automatic flushing being well adapted for use at the artizan’s cottage, 
with its separate closet standing in a private yard; the trough-closet, 
automatic or otherwise, being adapted for use in common courts occupied 
by the lowest and roughest section of the community, and also at schools, 
mills, and other places where closets are used in common by large 
numbers of people. 


Summary. 


1. By a “slop-closet ” is meant one in which the excrement is washed Summary. 
away down the drain by the waste liquid of the household, instead of 
by clean water supplied for that purpose. 


2. Given good drains, and a supply of water laid on in pipes, the 
volume of waste liquid produced in a house is sufficient to carry away 
the excrement of the household, if led by a drain into a closet of 
appropriate design. 

3. The removal of the excrement is better accomplished if the waste 
water, instead of being allowed to run away as produced, is intercepted 
by a mechanical arrangement, and discharged through the closet from 
time to time in a considerable volume. Such an arrangement is here 
called an “ automatic slop-closet.” 

4, The mechanical arrangements which have been used for. this 
purpose are the “tipper ” or tilting tank, and the siphon tank. Of 
these the tipper is to be preferred for use with slop-water, as more 
certain and sudden in its action, and less likely to get out of order. 


5. Automatic slop-closets are of two sorts, first, bottom flushed in 
which the tipper, drain, and basin are underground, and secondly, top 
flushed in which the tipper and basin are immediately under the closet 
seat. 

6. In the first class the tipper, which should hold not less than three 
gallons, may be placed. either next to the closet, or at the upper end of the 
drain, as may be most convenient; the shaft should be so constructed as 
not to be soiled by falling excrement; the basin should be of such a 
shape as to be readily flushed clean ; and the trap should be of as 
small a capacity as practicable. 

Two closets of this class may be connected together, but in this case 
the tipper should hold not less than five gallons. 

7. Closets of the second class are applicable where there is not fall 
enough for one of the first class; the tipper should be of adequate 
capacity, and the basin of such a shape as to be flushed clean. The 
pipe connecting the slop-stone with the closet should be trapped, and, if 
practicable, should have in its course a section open to the air. 

8. Automatic slop-closets should be used only out of doors, and are 
applicable only where sewers and a public water-service are available. 

9. Their advantages over midden or pail privies are the avoidance 
of the storage of excrement in the neighbourhood of houses, and of the 
annoyance and expense of its removal by hand. 
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Over ordinary waterclosets the advantages claimed for them are— 
Less prime cost. : 
Saving of water. 

Diminution of volume of sewage. 

They are unaffected by frost. 

They are less likely than waterclosety to get out of order, at any 
rate as regards the supply of water to them. 


10, Their drawbacks are that they are less cleanly than a good water- 
closet, and are liable to be blocked up by improper articles carelessly 
thrown down them. 

11. They may be recommended for the use of a class of persons, such 
as artizans, above the lowest, but who do not require indoor water- 
closets. They will be found especially useful in the newer parts and 
working-class suburbs of towns where each cottage has a separate yard 
and closet. 

13. Trough-closets are closets connected with a trough containing 
water, and common to two or more seats, and of which the contents are 
discharged from time to time, either (1st) by pulling up a plug at the 
lower end, or (2nd) by washing them out by a stream of water from 
above. 

14. Trough-closets of the first kind require the daily attention of a 
specially appointed person to let off the contents, brush out the trough, 
and fill it with water. If not thus attended to they become extremely 
offensive. The use of a ball-tap for filling the trough’ is objectionable, 
as endangering contamination of the water-service. 


15. Trough-closets of the second kind may be flushed either by a valve 
opened by hand, or automatically by means of a siphon tank, or other 
contrivance. ‘They should be flushed at least once daily. For intrinsic 
cleanliness this form of trough-closet is preferable to the first, but in 
places occupied by a rough and dirty class of inhabitants there is an 
advantage in the daily visit of an official to secure cleanliness. 

16. The chief objection to automatic trough-closets is the somewhat 
large quantity of water which they consume, but it is doubtful if this 
need be larger per head than that consumed by ordinary waterclosets. 

17. Trough-closets, automatic or otherwise, can only be used where 
good drains exist, and a supply of water is laid on. 

Trough-closets are suitable for places where many closets stand in a 
row, and where closets are used indiscriminately by many people, as 
at mills and schools, and to replace ranges of privies in old courts. 
Of appliances for the removal of excreta by water they are, under due 
supervision, the most suitable for the lowest and roughest class of the 
population. 
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No. 21. 


A Summary Review of 14 Instances REPoRTED upon since 1879 by 
the Boarp’s Mepicat Inspectors or COMMUNICATED to the BoarD 
by Mepicat Orricers or Hxeattu or others, in which Disnase of §, 
a SPECIFIC CHARACTER has been communicated or spread by the use 
of InrecteD ArticiEs of Frusn Foon (cases of so-called “ Foop- 
POISONING”); by Dr. BALuarp, F.R.S. 


Ir has been thought that it would probably be useful to bring together 
the above 14 instances of so-called* ** food-poisoning” out of a rather 
larger number to be found among the records of the Department (the 
rejected instances being such only as were not communicated sufficiently 
in detail), and to endeavour to gather from them such general instruc- 
tion as, thus considered together, they may be able to furnish. The 
following are the instances with which it is proposed thus to deal :— 

1. In 1880.—The Welbeck epidemic. (Report of Medical Officer for 
1880. 

a. LA rae Nottingham series of cases due to the eating of 
baked pork. (Report of Medical Officer for 1880.) 

3. In 1881.—A case of sausage poisoning near Chester. 

4, In 1882.—.An instance of poisoning from tinned pig’s tongues at 

Oldham. Communicated to the Department by the Medical 

Officer of Health, Dr. Sutton. 

> In 1882. t g¢ by roast beef at 

Bishop Stortford. Cemmunicated to the Board by the Medical 

Officer of Heaith, Dr. Turner. 

6. In 1882.—An instance of poisoning of several families at Whit- 
church (Salop) by brawn. Communicated to the Board by the 
Medical Officer of Health, Dr. Thursfield. 

7. In 1878.—An instance of family poisoning by roast pork, again at 
Whitchurch. Communicated to the Board by the Medical 
Officer of Health, Dr. Thursfield. 

8. In 1884.—An instance of family poisoning by tinned salmon at 
Wolverhampton. 

9. In 1886.—Poisoning by articles consumed at a wedding breakfast 
at Carlisle. Investigated and communicated to the Department 
by Dr. H. Barnes, of Carlisle. 

In 1886.—Instance of family poisoning by veal pie at Iron 
Bridge. Communicated to the Board by the Medical Officer of 
Health, Dr. Thursfield. 

11. In 1887.—Poisoning by pork pie or brawn at Retford. (Report 

of Medical Officer for 1887.) 
12. In 1889.—Poisoning by pork pies and boiled pork at Carlisle. 
(Report of the Medical Officer for L889.) 
13. In 1891,-—An instance of poisoning by meat pie at Portsmouth. 
(Recorded in this Revort, p. 249.) 
14. In 1888.—The epidemic of plearo-pneumonic fever at Middles- 
brough. (Report of Medical Officer for 1888.) 

JT shall furnish here but a précis of these instances, selecting only 
such of their details as can just now be madeavyailable. ‘The full details 
of six of them are published in the Board’s reports. 

In all but the last instance the phenomena of illness induced by eating 
the implicated food were specially characterised by gastro-enteric dis- 
turbance. In the last instance the most marked and characteristic local 
phenomenon was pleuro-pneumonia, which has not hitherto been regarded 
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as likely to be referable to the use of poisonous food. The term “ food 
poisoning,” as heretofore used, has been applied only to such cases as 
the greater number of the above instances illustrate. Outbreaks of food- 
poisoning (the gastro-enteric cases), whatever the special. kind of food 
that produced the disease may have been, present certain features more 
or lessin common. All are characterised by nearly simultaneous attack 
of a large proportion of the persons known to have partaken of the 
implicated food. And further there occurs a family likeness in them, 
both in the clinical features of the illnesses and in the pathological 


. conditions of the organs of the body as found after death in the human 


subject, and in animals to which the disease has heen communicated by 
feeding or by inoculation. It may suffice for my present purpose thus to 
describe the general features of a disease which may be in all instances 
absolutely the same, or which may possess varieties or sub-species corre- 
sponding to differences in essential cause. What is commonly met with 
clinically is this :—A person, at a varying period after eating the poison- 
ous food, often and indeed usuaily without any preliminary warning 
(perhaps while he is engaged in his usual avocations, thinking himself 
quite well), is suddenly attacked by the initial symptoms, which may be 
rigors or one or other of the following symptoms: faintness, muscular 
weakness, and prostration, sometimes very severe, or giddiness, abdominal 
pains, vomiting, and diarrhea, followed by fever, intense thirst, and more 
or less violent headache, and pains in various parts, and a variety of ether 
nervous <listurbances such as muscular twitchings, various disturbances 
of vision, dilatation of the pupil, or drowsiness ; perhaps, at some period 
there is an eruption of the skin, and later on suppression of urine. 
Convalescence is apt to be prolonged and is sometimes accompanied by 
some desquamation of the cuticle. The pathological conditions noticeable 
after death in men and animals consist of inflammatory, hemorrhagic or 
destructive changes in the stomach and intestines, pneumonic. engorge- 
ment or a hemorrhagic condition of the lung tissue, and inflammatory 
or destructive changes in the liver and kidneys, ‘These are phenomena 
not of mere local irritation, but of a general disease. Both clinically 
and pathologically, therefore, the phenomena resemble. those of our 
better-understood specific fevers with which this form of malady must 
in future be classed. The relation of the Middlesbrough epidemic to 
these same specific fevers has already been pointed out in my report on 
that outbreak. . 

1. The Welbeck Epidemic.—In 1880 I was instructed to investigate 
an extensive series of cases of diarrhoeal disease which occurred among 
a crowd of some 2,000 persons who attended a sale at the late Duke of 
Portland’s estate at Welbeck in Nottinghamshire. Some of those attacked 
died. ‘The illnesses were traced to the consumption of certain cold 
boiled hams provided by an innkeeper for the refreshment. of the 
visitors. In these hams (known in this country as “‘ American hams” 
because made here from salted pork imported from America) and in the 
kidneys of a man who died Dr. Klein discovered a hitherto undescribed 
bacillus which produced general disease in animals into which it was 
inoculated, and mostly killed them, the organs after death being found 
morbidly affected as described above, the bacillus being also recoverable 
from their carcases. 

2. The Nottingham Case.—In the following year it fell to my lot to 
investigate a similar series of cases in the town of Nottingham among 
persons of several distinct families who had partaken of a recently baked 
and hot leg of pork. One of these persons died, and the same bacillus 
as was found in the Welbeck hams was after death found by Dr. Klein 
in his blood, lung juice, pericardial fluid, kidneys, and other organs. 
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Tnoculated into animals it produced results similar to those induced by 
the bacillus found in the Welbeck hams. ‘The two instances were com- 
plementary the one to the other. In the one the infected food fed and 
inoculated into animals produced the disease, the bacillus being found 
in the dead animals; and in the other (when none of tie food eaten 
was obtainable) the same bacillus was found in the blood of a man dead 
of the disease, and a pure cultivation of the bacillus inoculated into 
animals produced the same result. 


3. The Chester Case.—Shortly after this I was instructed to investi- 
gate the circumstances of a death near Chester of a man, who about 
half an hour after eating some so-called ‘‘ American sausage” (a 
material which arrived packed in a tin and consisted partly of pork), 
was seized with very violent gastro-enteric symptoms and great pros- 
tration, and who ultimately died after a few days apparently with 
severe pneumonia. No post-mortem examination was obtainable, as I 
could not obtain the concurrence of the coroner, but the remains of 
the sausage partaken of, together with other sausages of the same con- 
signment, were sent to Dr. Klein for experiment. Some portions -of 
the actual sausage eaten killed animals fed with it, while other portions 

were innocuous. Post-mortem examination of the animals that died 
showed hemorrhage into the stomach, congestion of the lungs, and 
hyperemia of the medull lary portion of the kidneys ; the most important 
fact, however, about these organs being that most of the urinary 
tubules contained casts, while many of the Malpighian corpuscles 
with their surrounding tissues were in a state of disintegration, without, 
however, any inflammatory cells being present, and indicating therefore 
that the disintegr ation was the direct result of some destructive agency 
circulating in the vessels. 

In 1882 three instances of “ food-poisoning” came under the notice of 
the Department, in all of which the investigations subsequently reported 
to them were made by the medical officer of the district, viz. :— 


4. The Oldham Case.—In this instance “ American tinned pigs- 
tongues ” were concerned. Within half an hour of a 7-Ib. tin being opened, 
three sales of a quarter of a pound each were made of it to three separate 
families, all from the top part of the tin ; no more of it was sold, since the 
remainder was seized by the Sanitary Authority and used for analysis 
and experiment. One purchaser “ finding the food bad” threw it away. 
The other two purchasers used it for the family dinner. In one of 
these families it was partaken of by the father and three children aged 
from four to eight years, the father only tasting the meat on the point 
of a knife ; the mother ate none of it. The mother escaped illness, but 
all the four who ate of it were taken ill, feeling nauseated almost 
immediately ; about four hours afterwards the children suffered from 
vomiting followed by severe purging, abdominal pains, and great prostra- 
tion and collapse. The father, who ate the smailest quantity, did not 
begin to vomit for about eight hours, but his illness appears to hav 
lasted longer than that of the children. All recovered. In the other 
family the food was partaken of by the mother and four children aged 
from 6 to 17 years. All these suffered at about the same interval after 
eating and with quite similar symptoms as the members of the other 
family ; the eldest girl, who partook of it much more largely than the 
others, suffered most severely; she was comatose for about four hours 
and there were doubts as to herrecovery. Dr. Sutton, who reported the 
case, says that “the degree of collapse was greatest where the patient 
““ suffered least from diarrhea. The most serious case was one in 
“* which diarrhceea was absent and signs of recovery did not appear until 
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“ the bowels had been acted upon by a purgative.’ He adds that 
“ itis perhaps worthy of note that the family who suffered most 
“¢ severely were served with the first slices of the meat.” No trace of 
mineral poison was discoverable on analysis of the remaining meat. 
With this same material Dr. Klein fed a variety of animals without 
injury, except that one dog suffered from diarrheea the day after feeding, 
and was slightly relaxed “for two or three days following. He also 
inoculated into guinea-pigs without result cultivations of micrococci 
and torula from a creamy fatty substance in which each tongue was 
enveloped. Either the poison that so severely affected persons eating 
meat from this tin had disappeared from the material by keeping a few 
days, or it had been confined originally to that end of the tin which was 
first cut from. 


5. The Bishop Stortford Case.—This is a case in which members 
of three families who ate of a particular piece of ribs of beef (the rest 
of the carcase proving harmless) when it had become cold (not when hot 
and freshly cooked) were attacked. The meat was cooked cn a Satur- 
day, and its poisonous quality was more marked on the Monday than 
on the Sunday. ‘There was a considerable interval (incubation period) 


between eating and illness; in one family in which the meat was eaten 


cold on the Monday at breakfast the illness did not commence until the 
next day. No bacterial investigation was made. 


6. The Whitchurch Brawn Case.—This is an instructive story of 
the nearly simultaneous attack of members of 10 different families 
residing in different parts of the town, or outside the town, after 
eating what is locally called “ brawn” (a gelatinised dish made mainly 
of pig’s head, and eaten cold). Curiously enough, the brawn had been 
made and purchased at about the same time at two different shops which 
had no other connexion than being situated about 100 yards apart in the 
same street. Ofthe 10 families made ill, only one had partaken of the 
food on the day after its preparation. ‘The others all partook of it on 
the second day after its preparation. The brawn was good in appearance 
and to the taste. The attacks commenced from one to five hours after 
eating. No bacterial investigation was made beyond this—that Dr. 
Klein found in some prepared microscopic specimens of the brawn for- 
warded to him by Dr. Thursfield certain bacilli looking like those he 
found in the Welbeck ham, but he could not say that they were identical 
with them. I had (during my Welbeck inquiry) met with a very 
similar instance of poisoning by “brawn” made and purchased at a 
shop in Mansfield, which I had not then the time to investigate. 


7. The Whitchurch Roast Pork Case.—This instance of food 
poisoning occurred also in the town of Whitchurch, but in 1878. The 
material which produced the illmess was a roast leg of pork (the 
remainder of the carcase having done no mischief). ‘The pork was 
provided for a Sunday family dinner, at which it was eaten freshly 
cooked and hot ; it was eaten cold at supper and cold again at dinner 
on Monday ; it was eaten also cold by a man and his wife residing three 
miles off, both of whom died from its effects after about 30 hours “illness. 
The others who were attacked recovered. ‘There appears to be evi- 
dence that.the pork eaten, whether hot or cold, on the Sunday did no 
mischief, It was not until the Monday that it made people who ate it 
ill. And there is this further interesting and instructive fact to be 
noted, viz., that those who ate the pork at dinner only on the Monday 
were not attacked until after an interval of 7 to 19 cr more hours, while 
the two persons who ate it in the evening and who died, were attacked 
much more quickly, namely, about four hours after eating. 
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8. The Wolverhampton Tinned Salmon Case.—In May 1884 three Apr. A. No, 21. 
grown-up persons at Wolverhampton ate at supper a portion of a tin of gummary_ 
salmon, and two children merely tasted it. The tin was what is termed Review of“ Food 
*‘ a blown tin,” and when opened the material was found to have been in polsonty ihe og 
some degree decomposed. Of the three who fed upon it, a son ate four Ballard, F.RS. 
or five ounces, a mother about a tablespoonful, and a daughter a bit of 
. the size of a hazel nut. All were more or less affected. ‘The son who 
had eaten most was attacked about 10 hours after eating it, and died in 
three days ; the mother who ate less was attacked after 12 hours, and 
died in five days, and the daughter, who had eaten still less, was attacked 
after about 14 hours, but recovered. The two children suffered merely 
from transient headache the next day. An inquest was held on the 
fatal cases, and the coroner sought the assistance of the Department, 
but not until after the post-mortem examination had been made. How- 
ever, portions of the stomach, liver, and kidneys were obtained and 
submitted for examination to Dr. Klein. In both cases the stomach 
showed necrosis of the superficial layer of the mucous membrane, the 
liver extensive fatty degeneration as in acute phosphorus poisoning, and 
the kidney signs of inflammation. Very little of the material remained 
in the tin sent to Dr. Klein, but mice fed on it speedily fell ill and died, 
their organs being similarly affected to those of the man and woman 
who died, but no micro-organism was found in them or in the blood. 
They had obviously been poisoned by some chemical substance. 

9. The Carlisle (A.) Case.—In August 1886 happened what was called 
the “Carlisle poisoning case,’ which, from the specially painful circum- 
stances attending it, attracted at the time much public attention. It was 
investigated by ‘Dr. Henry Barnes, of that city, who during the whole 
of his inquiry was in communication with myself and my late colleague Dr. 
Page. At a wedding breakfast and subsequently, 24 persons in all partook 
of the refreshments ] provided, all of which were cold and had been pre- 
pared the previous day and stored for the night in an ill-ventilated 
cellar where (unknown to the fresh occupants of the house) meat and 
milk were apt to go bad. Only four of these persons escaped illness, 
both bride and bridegroom were attacked, and the former died in Edin- 
burgh. No post-mortem examination was made. Dr. Barnes’s sus- 
picion was chiefly directed to the “ American ham” that formed part 
of the refreshments provided (mainly perhaps because he was familiar 
with the history of the Welbeck epidemic), but there is reason to 
believe that this was not the only peccant article. The gelatinous articles 
provided—jellies and open game pie for i instance—were not improbably 
also in fault. Three of the 20 made ill certainly ate of the food on only 
one occasion, viz., the bride and the bridegroom and one other person ; 
the bridegroom was attacked after an interval of eight or nine hours, 
and the bride and the third person after an interval of 17 or 19 hours. 
The probable interval in other persons who ate of the food at more than 
one meal was from 6 to 43 hours. Chemical investigation indicated the 
presence of a toxic chemical substance in the ham (alone submitted to 
investigation). No bacilli were found in the ham, but Dr. Klein and 
Dr. Chiene, of Edinburgh, obtained from it a cultivation of micrococci 
which (as well as the portions of the ham with which animals were 
fed by Dr. Walker, of Newcastle) proved harmless to dogs, cats, and 
mice. 

10. The Iron Bridge Case.—In this instance 12 individuals out of 
15 in the household partook at mid-day dinner of one of two veal pies 
made the day before but warmed up again for the meal. Again the 
period which elapsed between eating the pie and commencement of 
illness varied. Three were attacked after six or seven hours, four after 
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seven to 10 hours, and the remainder later in the night. The unused pie 
was forwarded to Dr. Klein after it had been kept for 13 days, and with 
it a portion of the raw veal from which both pies had been made. The 
raw veal produced no ill results on mice and a dog and a cat fed with 
it, nor did the pie until the feeding had been continued for three days, 
when two of the mice died. Post-mortem examination gave evidence 
of intestinal inflammation and congestion of the kidneys, but no organism 
was detected in the blood or viscera. This pie when opened was found 
to be mouldy, and there was a whitish scum which was an almost pure 
cultivation of a species of motile bacteriam resembling the bacterium 
termo. From between the pieces of meat and in the jelly of the pie 
were obtained two kinds of motile bacillum. All these organisms were 
cultivated. No ill effects followed feeding or inoculation with the culti- 
vations of any of these organisms except one, the special kind of bacterium 
termo just mentioned. : 


The following is what Dr. Klein says about it in his report on the 
subject to the Board :— 

‘‘This bacterium grew well and luxuriantly in nutritive gelatine, on 
boiled egg, in Agar-Agar meat extract peptone and on a mixture of 
vegetable albumen and Agar-Agar. In plate cultivation it formed 
whitish irregular patches; on nutritive gelatine in test tubes it grew 
in the shape of a white and thickish film rapidly spreading from the 
point of inoculation and forming a smeary paint-like growth. In 
thin layers the film possesses a fluorescent appearance, the nutritive 
material in the immediate neighbourhood of the growth assuming 
a bluish-green colour. This becomes diffused through the whole 
nutritive medium as time goes on, butremains most conspicuous near 
the growth. In the course of a fortnight or so the gelatine lquefies 
into a thick syrup-like fluid, but only where the film is very thick; 
in the thin parts the gelatine remains solid. The curious thing about 
this bacterium termo is that it does not grow in any medium ata 
temperature above 380° or 32° C.; at 36° to blood heat no growth 
takes place. At the ordinary temperature of the room it grows 
luxuriantly. In Agar-Agar meat extract peptone it grows very 
luxuriantly, forming a thick film which in the course of a few days 
reaches great dimensions. In broth and broth peptone (alkaline) the 
organisM grows very copiousiy, forming in as short a time as two to 
three days a uniform iurbidity, but does not at any time yield as 
copious a growth as, for instance, bacillus subtilis. Nor does it form 
anything like a pellicle on the surface of fluid media. A very 
interesting fact about all these cultures is that after some days’ 
growth the cultures possess a most exquisite and delicate aromatic 
smell, no trace of putridity being perceptible. On solid media the 
organism forms chiefly coherent masses, zooglea, the elements being 
oval, some constricted in the middle and held together by an 
interstitial hyaline or faintly granular substance; when isolated by 
mixing up with salt solution or in broth culture some are seen to be 
possessed of motility. Measurements made of specimens after drying 
and staining with Spiller’s purple or with gentian violet or with 
methyl-blue (all of which dyes stain the organism readily and well), 
show that its length is 0°0018 m.m. and its thickness about half, 7.e., 
0° 0009 m.m. ; it is rounded at the end, and in the stained specimen 
shows, like other bacterium termo, a middle part not stained, and at 
each end a stained protoplasm ; a common sheath surrounds the 
whole organism.” 

‘Experiments were now made with the pure cultivation of this 
bacterium termo. As might be expected from the fact above stated 
that it does not grow at blood heat, subcutaneous inoculations into 
mice produced no result. Mice were then fed several days with 
cultures in broth or broth peptone or gelatine (the latter previously 
liquefied by gentle heat); in this way the contents of a culture tube 
are mixed with a little milk and this mixture is allowed to soak into. 
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brea. “The result was this:—Two mice were fed on June 15 with Arp. A. No. 21. 
broth culture prepared in the manner just stated. Next day, 7.6. gummary 
June 16, they were quiet and somewhat drowsy; on this day fed Review of “Food 
them again with gelatine culture. One mouse died in the evening of aire = 
June 17, the other was found dead in the morning of June 18. In Bales PRS. 
both cases post-mortem examination reveaied severe gastritis with 
hemorrhage into the cavity of the stomach, severe enteritis, much 
sanguineous mucus in the cavity of the small intestine; kidneys 
congested ; liver and both lungs congested; spleen small. No 
bacterium termo to be found in any of the viscera. On June 18 
fed four mice with mixture of broth culture and gelatine culture. 
On the same evening, and more distinctly on June 19, all four mice 
were found manifestly ill; the animals were very quiet and eee 
their eyes closed, and their coats rough. On the following morning 
t.e., June 20, they were again normal “and lively. 
“Tt follows from this that the cultures of this bacterium contained 
a substance which when introduced into the stomach produced illness 
and death, in the latter event severe gastro-enteritis being a conspicuous 
feature. Since the organism in itself is harmless, not being capable 
of growth and multiplication at the temperature of the animal body, 
it follows that this poisonous substance is non-organised and produced 
by the above bacterium termo.” 


This case, therefore, shows this further, that where the poisonous 
element of the food is a chemical poison, it need not always 
operate immediately, but that its ill effects may be delayed for 10 or 12 
hours. ‘The culture characteristics of this bacterium will be found 
briefly alluded to, in connexion with those of the bacillus in the Retford 
case to be next mentioned, at page 117 of the 17th Report of the 
Medical Officer of the Board. 

ll. The Retford Case.—This case was investigated for the Board by 
my late lamented colleague, Mr. Spear. It occurred in November 
1887, when 80 persons in “29 different families were made ill, and one of 
them died, from eating pork pie or “ brawn” bought on one or other of 
two days at some co-operative stores there. The material was cut up 
on the 9th, the pies and brawn were cooked on the 10th, and they were 
eaten on the 11th, 12th, 13th, 14th, and later. It is to be noted that, 
with the exception of one family, none who ate of this food stuff on 
the 11th (the first day after cooking) were taken ill: and further that 
none who ate of it after the 14th (the fourth day after cooking) were 
taken ill. Here again the interval between eating and illness was 
various. Out of 59 cases in which it was determined, 4 individuals 
were attacked after an interval of less than 8 hours, 6 after an interval 
of between 8 and 12 hours, 19 between 12 and 24 hours, and 30 between 
24 and 36 hours after eating. Unfortunately the report does not state, 
respecting those who were attacked at short intervals after swallowing 
the implicated food, whether they belonged to families who obtained and 
used it at an early or at a late date after it was cooked at the “‘ Stores.” 
One of the pork pies forwarded to Dr. Klein on December Ist (three 
weeks after cooking) was found to contain a brown viscid scum “ made 
‘“‘ up almost entirely of minute thick rods, some of which were motile 
“ and of the kind now spoken of as short bacilli,” the streak cultivation 
of which on nutritive gelatine begins to assume after 24 hours a blue 
colour, which Dr. Klein says is extremely characteristic. It was not the 
same bacillus as was found in the Iron Bridge case, partly differing from 
it in this, that it readily grows at the temperature of the body. Feeding 
with the pie material made six mice ill and killed one of them, as also 
did feeding with a gelatine culture of the bacillus; post-mortem exami- 
nation of the mice revealed gastro-enteritis with hemorrhage and 
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congestion of the spleen, liver, lungs, and kidneys. Inoculation of mice- 
with a three-days’ old cultivation of the bacillus on gelatine produced in: 
them effects similar to those obtained by feeding. Cultivation of the 


heart’s blood of the experimental mice, in tubes of nutritive gelatine, 


yielded no growth of any kind, but from the pleural exudation of one 
of them vigorous cultures of the bacillus were obtained, which on 


inoculation in other mice proved pathogenic. In connexion with cultures 
of this bacillus, a very striking difference was met with, viz., that the 


material of cultures 10 days to a fortnight old was absolutely without. 


effect on mice fed or inoculated with considerable quantities of it. “This 
non-pathogenicity of cultures was not due to the death of the bacillus ; 


rather it would appear that the chemical substance poisonous to mice is: 


produced by the bacillus only at a very early period and for a very 


limited time in these subeultures. Note in connexion with this fact the- 


other observation made by Mr. Spear, that persons who ate of the food- 
stuff after the fourth day from cooking were not made ill by it. 


12. The Carlisle (B.) Case.—During the first week or 10 days of 


November 1889 a number of persons of different families, some residing 


in the city of Carlisle and some outside the city, were seized with, 


diarrhceal illness after eating pork pies or boiled salted pork purchased 
at one or other of five establishments in different parts of Carlisle.. 
Two of these establishments belonged to a butcher who made pork pies, 
and sold also boiled salted pork ; the other three establishments belonged 
to a Cocoa-house Company who purchased pork of this butcher, and had 
pork pies made of it at their bakery, from which these three shops were 
supplied. The particular pork which produced mischief appears to: 
have been made into pies on Friday, November Ist, having been killed 


two or three days previously. The people, numbering 25 or more, who: 
suffered from the diarrhceal illness appear to have eaten of one or other: 
of these materials at dates from November’ Ist up to November 11th,, 


and very generally there was an interval of not less than 24 hours. 
between the eating of the food and the commencement of the serious 


indisposition. This is about as much information of the circumstances: 
of the outbreak as can be gathered with precision of detail from the: 


account of it in the Board’s possession. The Medical Officer of Health: 
transmitted to Dr. Klein on November 25th samples of salted pork 
from all the pigs the butcher had slaughtered from October 28th to 
November 4th, and a sample of gravy-stock used by him in making 
pies. None of the pork pies of the batches which appeared to have 
been poisonous were obtainable. It must be added that it could not be 
affirmed that the gravy-stock which was sent to Dr. Klein was the 
same with that which had been in use for the particular pork pies 
and which had seemed to produce illness. Mice fed with the pork or 
with the gravy-stock on the second or third day from eating, had 
diarrhoea with fluid sanguineous evacuations, and died, and presented 


post-mortem identical appearances. The whole of the small intestine: 


was relaxed and congested, and its cavity was filled with sanguineous 
mucus. Both dwngs were deeply congested, and in the mice that sur-. 
vived longest there was hepatisation chiefly in the upper lobes. The: 
liver was congested ; in one animal only (a mouse dying on the sixth 
day after feeding with the pork) were there present numerous whitish- 
grey specks in that organ. The spleen was congested in all; in a few 
cases only was it in addition very slightly enlarged. 

Gelatine cultures inoculated with juice from the diseased lune 
afforded in the case of every one of these mice an organism which: 
proved to be a minute motile bacillus, which is fully described in Dr. 
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Klein’s report. ‘The following is Dr. Klein’s summary of the results of 
chis experiments :— 


“1. The stock-gravy and the pork were alike capable of eee 
illness and death in mice fed with these materials. 

‘2, The illness and death thus produced could hardly have been due to 
a chemical poison, for the induced disease did not set in until the 

_ second day after experimental feeding ; there was, in fact, a definite 
incubation period of not less than 24 hours in all cases. 

“3. The symptoms noticed during illness, and the appearances 
observed after. death, indicated severe intestinal disturbance and 
congestion of-the lungs. 

‘*4. Tn the congested lung were present numerous bacilli of a single 
species that had definite cultural characteristics. 

“*. The bacillus thus obtained when introduced, whether by feeding 
or by inoculation into other mice, produced in them illness and 
death,—with the same symptoms and pathological appearances 
as had been observed in mice fed directly with the pork or with 
the gravy-stock under suspicion. And further, from the. bodies 
of the mice dead after feeding or inoculation with cultures of the 
bacillus, that organism was recoverable in abundance by appropriate 
methods. 

~“*To sum up:—We have then to do here with a true infectious disease 

producible in the first instance by feeding animals with given samples 
of gravy-stock and of pork, and capable of being propagated by a 
particular microbe isolable in artificial culture from the bodies of the 
rodents fed with the samples. The microbe here described is not the 
same as that described by me 10 years ago in connexion with the 
Welbeck and Nottingham meat poisoning; nor is it identical with 
either of those to which veal and pork pie poisoning has been referred 
by me in recent reports to the Medical Officer. It is an altogether 
different species, as will be clear from my account of its morphological 
and cultural characters.”’ 


Dr. Klein was further able to isolate the reiObe from the gravy- 
‘stock, but was less fortunate in the case of the pork which had become 
mouldy by the time he had come to recognise it. 


13. The Portsmouth Case.—Since this instance of food poisoning 
is fully reported at p. 249 of this volume, it is merely requisite to note 
here the following points :—One afternoon in February, 13 persons, 
mine boys and four grown-up persons, partook of cold meat pie, made 
and cooked the day before. One of the boys ate none of the meat but 
_ only the paste and gravy, and one grown-up person scarcely touched 
what was given him. The last-mentioned person escaped illness, but 
.all the others were taken ill in the night or early morning, ¢.e., 14 to 17 
hours after the meal, with abdominal pains, diarrhoea, headache, and 
malaise : all recovered. The same paste, used for treacle pie and 
itartlets eaten by other persons, had produced no mischief, so that the 
peccant material would appear to have been the meat or the gravy ; the 
‘chief suspicion falling upon the gravy, since one boy who ate only paste 
and gravy became as ‘ill as the rest. Portions of the cut pie and of a pie 
that had not been cut into, with a good deal of adherent jelly, were 
submitted to Dr. Klein for experiment. The pies when first received 
proved poisonous to mice, but five days later when the material had 
become offensive from putrefaction were poisonous no longer. Micro- 
scopical examination of the jelly showed two species of baccilli, one, a, 
non-mobile, broth cultivations of which had a rather pleasant aromatic 
odour, and the other, 6, mobile, rapidly liquefying gelatine and producing 
an arcusive odour. By direct experiment, feeding mice on broth Souceee 
of these bacilli, the culture of species 6 was found to be harmless; but 
that of species a@ was found poisonous, and eertain of the mice thus fed 
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died. Inoculations of the broth culture of species a, however, had no 
effect. In the dead animals the lungs were found dark red and almost 
hepatised, liver, spleen, and kidneys dark, spleen not enlarged: the small 
intestine relaxed and full of mucus. From only one of the mice that 
died could the bacillus be recovered. ‘The inference drawn by Dr. Klein 
is that the bacillus itself was not pathogenic on inoculation, but that 
what produced illness and death was a chemical poison formed by it in 
culture. He adds the remark that this organism a is morphologically 
and culturally different from the species found in the Retford, Shrews- 
bury (Iron Bridge), and Carlisle materials respectively. 

I have only one more instance of meat infection to narrate among such 
as have come under the notice of the Medical Department. And this 
relates not to illness of a gastro-enteric character, but to pneumonia. 

14. In the early part of 1888 a very severe epidemic of ‘ pneumonia ” 
at Middlesbrough in Yorkshire was notified to the Board by the 
medical officer of health, who, with the sanitary authority, desired the 
Board’s assistance in its investigation. This inquiry was intrusted to 
me. In the town and three adjoining districts 490 deaths were 
registered as from pneumonia during the year in a population of about 
68,000, and these chiefly in the families of labourers, iron workers, 
and persons of working age. The prevalent disease was proved incon- 
testably to be of infectious character, communicable from person to 
person by proximity, through the medium of sewer air and in other 
ways in which other infectious fevers are known to be spread. But all 
this left unexplained a curious geographical limitation of the epidemic 
which puzzled me greatly, until calling to mind some old experiences I 
began to study the food and mode of life of the classes principally 
attacked. I then ascertained the fact that during the greater part of 
every week nearly the only animal food these people got was what is 
termed ‘American bacon” (made by soaking in water, and then only 
slightly drying, salted pork imported from America) ; and the fact also 
that the limitation of the epidemic corresponded closely with a similar 
geographical limitation of the wholesale trade of a manufacturer of this 
bacon in the town of Middlesbrough, who in the affected districts had 
by far the largest portion of this trade in his hands. In view of these 
facts, I, in sending to Dr. Klein for examination and experiment fresh 
portions of viscera (as well as hardened portions) of persons dead with 
the malady, also forwarded to him specimens of the suspected bacon of 
which sick persons had recently eaten, and as well samples of bacon 
purchased at different retail shops in the district. The result of Dr. 
Klein’s work upon these several materials was briefly this:—The disease 
I was dealing with turned out, as I suspected, no new local malady, 
but a specific general disease or fever marked, as other general specific 
diseases, by destructive morbid changes in all the principal viscera, the 
special characteristic of which in this case was a pleuro-pneumonia. In 
the lung juice and in the lung tissue Dr. Klein discovered a hitherto 
undescribed short bacillus which he has called ‘bacillus pneumonie,” 
differing altogether from the bacillus of Friedlander and the “ diplecoceus 
pneumonie” of Frankel and Wiechselbaum, neither of which was 
present. Of 20 samples of bacon forwarded from the infected districts, 
13 were distinctly poisonous to rodents fed with it, in 2 instances there 
was some doubt, and only 5 proved not to be poisonous.* In the dead 
animals were found lung lesions and lesions of other viscera similar to 


* The presence of bacillus in the actual samples of bacon was matter of inference 
rather than of observation, but Dr. Klein had no doubt of the virus having been 
derived from the bacon and from it only. 
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those observed in persons who died of the pneumonia disease in the 
infected districts. Similar results followed inoculation into rodents 
of the human lung juice and of pure cultivation of the bacillus pneu- 
moniz. In all instances the bacillus was recoverable from their bodies. 
An instructive incident in Dr. Klein’s part of the investigation was this, 
viz., that during its progress an epidemic of pneumonia occurred among 
the animals, mice, guinea pigs, and monkeys kept in the building where 
his experiments were carried on, the bacillus pneumonia being found 
after death in their lung juice and sometimes in their heart’s blood also, 
Anotber fact must be mentioned, namely, that on re-examination, after 
the lapse of three months, of samples of the bacon that had previously 
produced illness and death, they were found to have lost their powers of 
infecting animals, and no growth of the bacillus was obtainable from 
them on culture media. The details of the evidence connecting the use 
of the suspected kind of bacon and the occurrence and limitations of 
the epidemic pneumonia, will be found in my detailed report on the 
epidemic in the 18th Annual Report (1888) of the Medical Officer of 
the Board. 

Certain inferences appear to be suggested by the cases above 
narrated, and by the investigations pursued by Dr. Macfadyen and 
others. 


1. I may quote the words of the Medical Officer of the Board. He 
says (19th Report, p. xiii.) :—‘* The phenomena which we speak of as 
*“* ‘food-poisoning’ productive now of one and now of another sort of 
definite malady among consumers of certain foods are claiming, on 
ever-growing evidence, to be regarded as true infective diseases, as 
much so as scarlatina or tuberculosis. That they have not been 
generally admitted into this rank arises, first, from the circumstance 
that some of them have seemed to be wanting in an incubation period ; 
and secondly, because they are rarely recognised as transmissible 
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[1889] we derive some new considerations that materially affect the 
importance of incubation, as determining the infective nature of a 
poison ; while we need go no further than the experiences of 
** Middlesbrough in 1888 to find suggestion of disease-bacteria 
operating alternatively through the atmosphere and through infection 
«of food material by them.” 

2. In food capable of producing on being eaten disease or illness of 
the sorts described, we ascertain the presence of one or both of two 
things—a living microscopic organism and an organic chemical poison 
of greater or less virulence. 

3. Of these two things, that which is immediately operative in the 
production of the morbid phenomena is the chemical poison which is 
apparently of a basic nature and a product of the processes of bacterial 
life. 

4, Specifically different bacteria capable of producing this chemical 
poison may, it would seem, through its agency give rise in the human 
system and in animals to clinical phenomena and pathological changes 
in the organs which are so similar that at present they cannot be dis- 
tinguished. , 

5. Given the bacterium and favourable environment, the bacterium 
may grow, multiply, and produce its own special chemical poison from 
the material which affords it nourishment, either outside the body or 
within it. One important element of environment is temperature. If a 
bacterium will not grow at the temperature of the body, it of course will 
not produce its operative chemical poison when introduced into the 
system. (See instance 10, the Iron Bridge case.) 
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6. Moreover, both the bacterium that produces the chemical pvison 
in an infected food and the chemical poison itself may apparently be 
evanescent ; perhaps in the former case the bacterium being killed by its 
own products, and perhaps in the latter case, because the chemical poison 
undergoes destructive chemical changes. (See instance 13, the Ports- 
mouth case.)  Welbeck ham lost its infective power when exposed for a 
time to sewer air. Hence an infected food poisonous when eaten at 
one time may fail to be poisonous when eaten at a later period, or pol- 
sonous when inoculated at one time may cease to be so later on ; or 
one portion of an infected mass of food may be poisonous, and another 
part not be so. (See in this connexion Cases 3, 4, 11, 13, and 14, the 
Chester, Oldham, Retford, Portsmouth, and Middlesbrough instances.) 

7. Reference has been made above to the absence in some instances 
of anything like the incubation period which precedes the characteristic 
phenomena of other better known or hitherto recognised specific 
maladies. But it is to be observed that in many cases of food 
poisoning an incubation period has been distinctly traced, in others it 
has been less obvious; in some there was practically none, only from 
half an hour to a few hours elapsing between taking the food and the 
initial symptoms of the malady.. The presence of incubation period 
may be taken as clinical evidence of the symptoms being due to the 
operation within the body of the bacterium itself, and absence of incuba- 
tion period as indicating the operation of the chemical poison already 
existing in the food at the time it was swallowed. Where merely the 
bacterium is introduced, time is required as in other specific infections for 
the growth and multiplication of the micro-organism in the body, and for 
formation there of its poisonous chemical product. When the chemical 
poison already prepared outside the body is introduced, it operates more 
speedily, the rapidity of the operation being proportional to its quantity 
and quality, and to the individual peculiarities of the recipient. In 
the several series under consideration the instances of long incubation 
(where it has been possible to ascertain the fact) occurred in cases 
where there was no doubt of bacteria having been introduced into the 
system, as in the Welbeck and Nottingham ham and pork cases. I had 
reason to think that in the case of the Middlesbrough bacon the incu- 
bation period was 18 to 86 hours, or perhaps a little longer. On the 
other hand, where no bacterium had been introduced along with the food 
(or one which would not grow at the temperature of the body), as in the 
Chester sausage case, the Wolverhampton tinned salmon case, and the 
Iron Bridge veal-pie case; or where the bacterium introduced with the 
food was not pathogenic within the animal body, as in the Portsmouth 
instance,—the illness induced by the food commenced at periods varying 
from half an hour to 10, 12, 14, or 17 hours only after it had been eaten. 
But in some of these food-poisoning series of cases there were individuals 
who suffered quickly and others who suffered after a longer interval. 
It was so in the Welbeck series of cases, where the interval varied from 
less than 12 hours to more than 48 hours; in the Nottingham pork case, 
where it varied from about 12 to 34 hours ; in the Whitchurch pork case 
(No. 7), from 7 to over 19 hours; in the Carlisle (A.) case from 6 to 43 
hours; and in the Retford case from under 4 to about 36 hours after 
eating. The interpretation of these varieties appears to be that, in 
the food eaten, the bacterium capable of developing in the body and 
the chemical poison already formed in the food were not equally dis- 
tributed through the mass of the material, one individual case getting 
more of the one and another more of the other in the portion given him. 
Where, as in the Whitchurch pork case (No. 7), persons who fed 
upon the food latest had the shortest interval and the most severe attack, 
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the interpretation may be that the individuals who fed at an earlier App. A. No. 21. 
period got the bacillus in an active stage, when little of the chemical g. wary 
poison had been produced in the food, and those who fed later on got a Review of“ Food- 
larger dose of the chemical poison for the more abundant production peter me sr 
of which by the bacterium time lad been afforded by the postponement Ballard, F.R.S. 
of the eating. 

8. One word more about the kinds of animal food which in the above 
series of instances would seem to have produced mischievous or fatal 
results. Of the 13 instances the food was or consisted largely of— 


_——— 


Pig-meat of one kind or another in 10 instances. 


Veal - - - 1 instance. 
Beef - aA - 1 3 
Butcher’s meat (kind unstated) 1 A 
Tinned salmon - - 1 ay 


Tam disposed to think that this is no unfair representation of the 
relative frequency with which swine’s flesh thus gives rise to specific 
diseases of the kinds referred to,as compared with animal food from 
other sources. Certainly, apart from these instances, this corresponds 
with my general experience, and I suspect the experience of the pro- 
fession at large. What explanation can be offered of this? There is 
no reason whatever to believe (quite the contrary) that the food in any 
of the instances above recorded contained the specific micro-organism 
before it was prepared for food. ‘The American pork that, converted 
into mild bacon at Middlesbrough, was a means of conveying to 
persons eating it a specific pneumonic fever was obtained from American 
firms at Chicago and elsewhere of the highest repute, and consignments 
of the same brand at about the same time to other similar bacon makers 
at Stockton, only a mile or two distant, did not spread any epidemic, 
so far as I could learn, among its consumers; nor did other hams or 
bacon than those which produced disease at Welbeck, although made 
from the same consignment of American pork, produce similar disease 
to the Welbeck epidemic. And it is to be noticed that in the Nottingham 
pork case and the Bishop Stortford beef case (No. 5) other portions 
of the carcases were eaten harmlessly. And this is an observation I have 
made in other instances of food-poisoning within my experience. The 
truth of the matter seems to be that the accession of the specific bacillus 
to the food is what we commonly call * accidental,” which of course only 
means in this case that it comes from somewhere beyond our present 
knowledge. We do not know its normal habitat, but assuredly it now 
and then becomes air-borne, infects food of a kind that affords it appro- 
priate nutriment, multiplies and produces its appropriate chemical poison. 
there, and produces its appropriate specific disease in persons who 
consume the infected food. I have elsewhere suggested a similar hypo- 
thetical explanation of epidemic summer diarrhcea, auother unquestionable 
specific disease. But if we do not know where the normal home of the 
bacillus is, nor how it escapes to do mischief, we do know something 
about the circumstances under which it gains access to food, which may 
help to elucidate even this point. It is to be noted that in every instance 
except one (No. 2), the Nottingham pork case, it was food that had 
been prepared a day or longer previously to its consumption, stored in 
one way or another, and then eaten cold, which produced disease. I 
may add here parenthetically that in the Nottingham pork case, where 
the pork was dispensed hot, I had reasons for suspecting that it was not 
the flesh of the pork that actually produced the disease, but a gelatinous 
stock or gravy warmed and served with it that was really the peccant 
material, And it is the conditions under which the preparation of the 
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App. A.No.21. food took place, and under which it was subsequently stored, that, in 
Siunindiy: certain of the instances narrated, served to furnish a clue to the know- 
Review of“Food- ledge we want. The observations made indicate an infectiveness of 
pier he ee the place where these things were done, in association with uncleanli- 
Ballard, F.R.S. ness of air, of soil, or of surface. I must be content to refer to my 
reports onthe Welbeck and Nottingham cases, and to my summary of 
the Carlisle (A.) case, as evidence of this, and notably to my report on 
the Middlesbrough outbreak, where the circumstances of the processes of 
bacon making at Middlesbrough and Stockton are contrasted. Still, all 
this does not explain the special liability of pig-meat to produce these 
specific maladies. How is this to be accounted for? I have been 
disposed to gather a suspicion of what the explanation is from what 
I have said above about the Nottingham pork case, viz., that it was. 
perhaps the gelatinous gravy and not the flesh of the pork that was 
really the peccant material. I could not hear of anyone having 
been made ill by eating the pork served to them after it had become 
cold, which ‘of course would have been without gravy. And the expla- 
nation I have to suggest is this, that of all adult flesh meats commonly 
eaten, pork under the process of cooking furnishes the largest propor- 
tion of gelatine. Young meats, such as veal (used in the Iron Bridge 
ease), are also largely productive of gelatine: and gelatine is a favourite 
nutriment of morbific bacilli. We may note here how many of the 
articles of food most generally partaken of at the Carlisle wedding 
breakfast were gelatinous or gelatinised. These were the cold American 
ham, which moreover was glazed on the surface with gelatine, the game 
pie, the cold boiled salmon, and, among the sweets, the jellies and the 
trifles. Oftwo or more of these everyone that was taken ill had par- 
taken. ‘The Portsmouth case illustrates the same peint, since a boy 
who ate nothing but gelatinous gravy (with pie-crust that was beyond 
suspicion) was made as ill as others who had eaten the meat of the pie. 

9. And yet another word, before I conclude, on the practical appli- 
cation of all this. What does it all indicate as an efficient precaution 
against ‘‘food-poisoning” ? Ofcourse no one is likely to be hindered 
by any fear of infection from eating cold ham or gelatinised food of any 
kind if he likes them. But if we do eat hamor bacon, cold or warm, it 
is a proper precaution to avoid them if not duly cooked throughout. 
The people who chiefly got pneumonia in Middlesbrough were a class 
who habitually only warmed the bacon they ate by slightly toasting it 
before a fire; they did not heat it sufficiently to kill any micro- 
organism ; and hotel hams (indeed hams cooked at home too) are rarely 
thoroughly cooked. But the grand precaution of all is the very common- 
place one, signified by the word cleanliness. Every factory where pork 
is converted into brawn or hams ought to be so arranged that light and 
a draught of air can penetrate freely everywhere ; there should be no 
corners where refuse matter can lodge and become a centre for the 
cultivation of morbid micro-organisms in filth, the rise of ground air 
should be obviated by cement under the pavement or flooring ; and the 
place should be kept scrupulously clean and free from incursion of sewer 
air or unwholesome emanations of any kind. Kitchens, and above all 
pantries and places where food is stored in hotels, public refreshment 
rooms, or pastrycooks’ premises, and in private houses, should be similarly 
eared for. It should be held to be part of the business of conservators 
of public health to see that these rules are observed, as well as the 
business of every master or mistress of a family. 
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No. 22. 


GENERAL CHOLERA ORDER of AuGusT 28th, 1890. 
To att Port Sanrrary AUTHORITIES. 


To all other Sanitary Authorities as herein defined ;— 

To the Queen’s Harbour Masters of Dockyard Ports ;— 

To all Officers of Customs ;—- 

To all Medical Officers of Health of the Sanitary Authorities afore- 

said ;— 

To all Masters of Ships ;— 

To all Pilots ;— 

And to all others whom it may concern. 

WHEREAS we, the Local Government Board, are empowered by sec- 
tion 130 of the Public Health Act, 1875, from time to time to make, alter, 
and revoke such regulations as to us may seem fit, with a view to the 
treatment of persons affected with cholera, and preventing the spread 
of cholera, as well on the seas, rivers, and waters of the United King- 
dom, and on the high seas within three miles of the coasts thereof, as 
on land ; and may declare by what authority or authorities such regula- 
tions shall be enforced and executed ; 

And whereas by section 2 of the Public Health Act, 1889, it is 
enacted that regulations of the Local Government Board made in rela- 
tion to cholera and choleraic diarrhea, in pursuance of section 130 of 
the Public Health Act, 1875, may provide for such regulations being en- 
forced and executed by the Officers of Customs, as well as by other 
authorities and officers, and without prejudice to the generality of the 
powers conferred by the said section, may provide for the detention of 
vessels and of persons on board vessels, and for the duties to be per- 
formed by pilots, masters of vessels, and other persons on board vessels ; 
provided that the regulations, so far as they apply to the Officers of 
Customs, shall be subject to the consent of the Commissioners of Her 
Majesty’s Customs ; 

And whereas by certain orders dated the 12th day of July 1883, and 
an order dated the 21st day of April 1884, we prescribed rules and 
regulations with a view to the treatment of persons affected with 
cholera, and for preventing the spread of the disease, and it is expedient 
that such orders should be revoked, and that further regulations should 
be prescribed as herein-after mentioned, to which the Commissioners of 
Her Majesty’s Customs have signified their consent so far as such 
regulations apply to the Officers of Customs : 

Now therefore, we, the Local Government Board, do hereby revoke 
the afuresaid orders, except in so far as they may apply to any pro- 
ceedings now pending, and we do, by this our order, and in exercise of 
the power conferred on us by the Public Health Act, 1875, as amended 
and extended by the Public Health Act, 1889, and every other power 
enabling us in that behalf, make the following regulations, and declare 
that they shall be enforced and executed by the authorities herein-after 
named :— 


Definitions. 
Art. 1.—-In this order— 
The term “ ship ” includes vessel or boat ; 
The term ‘Officer of Customs” includes any person acting under 
the authority of the Commissioners of Her Majesty’s Customs ; 
The term “ master ”’ includes the officer, pilot, or other person for the 
time being in charge or command of the ship ; 
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App. A. No. 92, The term “cholera” includes choleraic diaarhcea ; , 
Chidlectonaan oe The term “ Sanitary Authority ” means every Port Sanitary Authority 
1890, and every Urban or Rural Sanitary Authority whose district includes 
or abuts on any part of a customs port, which part is not within the 
jurisdiction of a Port Sanitary Authority ; | 
The term ‘ Medical Officer of Health” includes any duly qualified 
medical practitioner appointed by a Sanitary Authority to act in the 
execution of this order ; ; 
For the purposes of this order — 

(1.) So much of a customs port abutting on an urban or rural 
sanitary district as is nearer to such district than to any other, 
and is not included within the jurisdiction of any Port Sanitary 
Authority, shall be deemed to be within such district ; 

(2.) Every ship shall be deemed infected with cholera, in which 
there is or has been during the voyage or during the stay of such 
ship in a port in the course of such voyage, any case of cholera. 


I.—Regulations as to detention by Officers of Customs. 


Art. 2.—If any Officer of Customs, on the arrival of any ship, ascertain 
from the master of such ship or otherwise, or have reason to suspect 
that the ship is infected with cholera, he shall detain such ship, and 
order the master forthwith to moor or anchor the same in such position 
as such Officer of Customs shall direct ; and thereupon the master shall 
forthwith moor or anchor the ship accordingly. 

Art. 3.—Whilst such ship shall be so detained, no person shall leave 
the same. 

Art. 4.-The Officer of Customs detaining any ship as aforesaid shall 
forthwith give notice thereof, and of the cause of such detention, to the 
sanitary authority of the place to which the ship shall be bound, or 
where the ship shall be about to call. 

Art. 5.—Such detention by the Officer of Customs shall cease as soon 
as the ship shall have been duly visited and examined by the Medical 
Officer of Health; or if the ship shall, upon such examination, be found 
to be infected with cholera, as soon as the same shall be moored or 
anchored in pursuance of Art. 10 of this order. 

Provided, that if the examination be not commenced within twelve 
hours after notice given as aforesaid, the ship shall, on the expiration 
of the said twelve hours, be released from detention. 


Il.— Regulations as to Sanitary Authorities. 


Art.6.—Every Port Sanitary Authority and every other Sanitary 
Authority within whose district persons are likely to be landed from any 
ship coming foreign shall, as speedily as practicable, with the approval of 
the Chief Officer of Customs of the port, fix some place where any ship 
may be moored, or anchored, for the purpose of Art. 10; and shall make 
provision for the reception of cholera patients and persons suffering 
from illness removed under Arts. 18 and 14. The place to be fixed as 
aforesaid, where any ship may be moored or anchored for the purpose 
of Art. 10, shall be some place within the jurisdiction or district of the 
Sanitary Authority, unless the Local Government Board otherwise 
consent; in which case the place so fixed shall, for the purposes of this 
order, be deemed to be within such jurisdiction or district. | 

Provided that in the case of any dockyard port for which a Queen’s 
harbour master has been appointed the place where any ship shall be 
moored or anchored for the purpose of this Article shall from time to 
‘time be fixed by the Port Sanitary Authority with the approval of the 
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Queen’s harbour master instead of with that of the Chief Officer of App. A. No. 22 
Customs of the port. Cholera Order of 

‘Provided also, that where, in pursuance of any of the above-cited 18%. 
orders, places have been duly fixed for the mooring or anchoring of 
ships for the like purpose, such places shall be deemed to have been so 
fixed in pursuance of this order. 

Art. 7.—The Sanitary Authority, on notice being given to them by 
an Officer of Customs, under this order, shall forthwith cause the ship 
in regard to which such notice shall have been given, to be visited and 
examined by their Medical Officer of Health for the purpose of 
ascertaining whether she is infected with cholera. 

Art. 8.—The Medical Officer of Health, if he have reason to believe 
that any ship coming or being within the jurisdiction or district of the 
Sanitary Authority, whether examined by the Officer of Customs or not, 
is infeeted with cholera, shall, or if she have come from a place 
‘infected with cholera, may visit and examine such ship for the purpose 
of ascertaining whether she is so infected ; and the master of such ship 
shall permit the same to be so visited and examined. 

Art. 9.—If the Medical Officer of Health on making such examination 
as aforesaid (whether under Article 7 or under Article 8), shall be of 
opinion that the ship is infected, he shall forthwith give a certificate in 
duplicate in the following Form, or to the like effect, and shall deliver 
one copy to the master, and retain the other copy or transmit it to the 
Sanitary Authority. He shall also give to the Local Government Board 
information as to the arrival of the ship and such other particulars as 
that Board may require. 


Certificate’ ~* 
day of feo. 
SANITARY AUTHORITY OF 


I hereby certify that I have examined the ship : 
ae , now lying in the port of [or detained 
at | and that I find that she is infected with cholera. 


Medical Officer of H ealth [or Medical Practitioner 
appointed by the Sanitary Authority]. 


Art. 10.—The master of any ship so certified to be infected with 
cholera shall thereupon moor or anchor her at the place fixed for that 
purpose under Art. 6, and she shall remain there until the require- 
ments of this order have been duly fulfilled. 

Art. 11.—No person shall leave any such ship until the examination 
herein-after mentioned shall have been made. 

Art. 12.—The Medical Officer of Health shall, as soon as possible 
after any such ship has been certified to be infected with cholera, 
examine every person on board the same, and in the case of any person 
suffering from cholera or from any illness which the Medical Officer of 
Health suspects may prove to be cholera, shall certify accordingly; and 
any person who shall not be so certified by him shall be permitted to land 
immediately on giving to the Medical Officer of Health his name and 
place of destination, stating, where practicable, his address at such place. 

The name and address of any such person shall forthwith be given by 
the Medical Officer of Health to the clerk to the sanitary authority, 
and such clerk shall thereupon transmit the same to the Local Authority 
of the district in which the place of destination of such person is situate. 

In this Article the term “ Local Authority ” means any Urban or 
Rural Sanitary Authority ; and in the administrative county of London, 
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the Commissioners of Sewers, the vestry under the Metropolis Manage- 
ment Act, 1855, of a parish in Schedule A., and the district board of a 
district in Schedule B. to that Act, as amended by the Metropolis 
Management Amendment Act, 1885, and the Metropolis Management 
(Battersea and Westminster) Act, 1887, and the Woolwich Local 
Board of Health. | 

Art. 13.—Every person certified by the Medical Officer of Health 
to be suffering from cholera shall be removed, if his condition admit of 
it, to some hospital or other suitable place appointed for that purpose 
by the Sanitary Authority ; and no person so removed shall leave such 
hospital or place until the Medical Officer of Health shall have certified 
that such person is free from the said disease. | 

If any person suffering from cholera cannot be removed, the ship 
shall remain subject for the purposes of this order, to the control of 
the Medical Officer of Health; and the infected person shall not be 
removed from or leave the ship, except with the consent in writing of | 
the Medical Officer of Health. 

Art. 14.—Any person certified by the Medical Officer of Health to 
be suffering from any illness which such Officer suspects may prove to 
be cholera, may either be detained on board the ship for any period not 
exceeding two days, or be taken to some hospital or other suitable place 
appointed for that purpose by the Sanitary Authority, and detained 
there, for a like period, in order that it may be ascertained whether the 
illness is or is not cholera. 3 

Any such person who, while so detained, shall be certified by the 
Medical Officer of Health to be suffering from cholera, shall de dealt with 
as provided by Art. 13 of this order. 

Art. 15.—The Medical Officer of Health shall, in the case of every 
ship certified to be infected, give directions, and take such steps as may 
appear to him to be necessary, for preventing the spread of infection, 
and the master of the said ship shall forthwith carry into execution 
such directions as shall be so given to him. 

Art. 16.—In the event of any death from cholera taking place on 
board such ship while detained under Art. 10, the Master shall, as 
directed by the Sanitary Authority or the Medical Officer of Health, 
either cause the dead body to be taken out to sea, and committed to the 
deep, properly loaded to prevent its rising, or shall deliver it into the 
charge of the said Authority for interment; and the Authority shall 
thereupon have the same interred. 

Art. 17.—The master shall cause any articles that may have been 
soiled with cholera discharges to be destroyed, and the clothing and 
bedding and other articles of personal use likely to retain infection 
which have been used by any person who may have suffered from 
cholera on board such ship, or who, having left such ship, shall have 
suffered from cholera during the stay of such ship in any port, to be 
disinfected or (if necessary) destroyed; and if the master shall have 
neglected to do so before the ship arrives in port, he shall forthwith, 
upon the direction of the Sanitary Authority or the Medical Officer of 
Heaith, cause the same to be disinfected or destroyed, as the case may 
require ; and if the said master neglect to comply with such direction 
within a reasonable time, the Authority shall cause the same to be 
carried into execution. 

Art. 18.—The master shall cauge the ship to be disinfected, and every 
article therein, other than those last described, which may probably be 
infected with cholera, to be disinfected or destroyed, according to the 
directions of the Medical Officer of Health. 
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I1.—Flag to be hoisted by Ships infected with Cholera. | App, A. No, 22. 


Art. 19.—The master of every ship infected with cholera shall, when ead Oper 


witbin three miles of the coast of any part of England or Wales cause 
to be hoisted the commercial code signal Q, being a yellow flag, under 
the National Ensign, and shall keep the same displayed during the 
whole of the time between sunrise and sunset. 
Given under the Seal of Office of the Local Government 
Board, this twenty-eight day of August, in the year 
One thousand eight hundred and ninety. 
(L.S.) Cuas. T. Ricuir, 
President. 
Hueu Owen, 
Secretary. 


Notice.—The Public Health Act, 1875, provides by section 130 that. 
any person wilfully neglecting, or refusing to obey or carry out, or 
obstructing the execution of any regulation made under that section, 
shall be liable to a penalty not exceeding fifty pounds. 
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No. 23. 
Memoranpa as to AnnuAat Reports of Meprcan Orricers of 
HEALTH. . 


Every Medical Officer of Health, appointed under order of the 
Local Government Board, is required to make an annual report with 


regard to each sanitary district, or division ofa district, which is — 


under his superintendence. This report is to be for the year ending 
the 3lst ot December, or, if the officer at that date has not been in 
office for a whole year, then for so much of the year as has elapsed 
since his appointment. The report is to be made to the Sanitary 
Authority, and the Medical Officer of Health himself should send a 
copy of it to the Local Government Board and to the county council 
or county councils of the county or counties within which his district 
may be situated. It should be made as soon as practicable after the 
expiration of. the year to which it relates. The Medical Officer of 
Health ought not, in general, to have any difficulty in doing this within 
a month or six weeks; but if from any special circumstances the report 


_ cannot be completed within six weeks, it should be understood that the 


delay must not be indefinite, and that the report, complete or incom- 
plete, should be in the hands of the Sanitary Authority within, at most, 
three months from the end of the year. The Board’s copy of the 
report should be forwarded to them when the original is sent to the 
Sanitary Authority, except where the report is likely to be printed by 
order of the Authority. In such cases the Board need cnly be supplied 
with a printed copy. But in all cases in which the report cannot be 
sent to the Board within six weeks from the end of the year they 
should be informed by the Medical Officer of Health as to the reason 
for the delay. ‘ 

Art. 18 (section 14) of the Board’s order of March 1891 specifies 
the information to be contained in the annual report, and is printed 
below. 

The report should be chiefly concerned with the conditions affecting 
health in the district and with the means for improving those conditions. 
It should consider these subjects with reference to the past and future 
as well as to the particular year, and the account of the sanitary state 
of the district generally should, while marking the point that has been 
reached in the sanitary state and adnginistration of the district, indicate 
directions for further consideration and action. ‘The sanitary history 
of the year under review should include a record alike of the pro- 
ceedings of the Medical Officer of Health himself and of the proceedings 


taken under his direction or advice. And the tabular statements of 


sickness and mortality in the district during the year, to be made on 
the forms supplied for the purpose, should be the subject of comment in 
the text of the report, in so far as deductions from them may assist the 


Sanitary Authority to an appreciation of the lines of action needful in 


the future. ; 


The Medical Officer of Health, in reporting his proceedings and ai 


advice, will find it advantageous to follow, in the main, the order in 
which the subject matters of his duty appear in the several paragraphs 
of Art. 18, and herein special care should be taken in reporting on 
the influences affecting or threatening to affect injuriously the public 
health within the district, and causes, origin, and distribution of disease 
within the district, may usefully be the subjects of annual record: and 
an account be given both of the actual circumstances of the time, and 
also of any improvement or deterioration that has occurred during the 
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past year in conditions conducive to health or disease. For example, a 
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vigilant health officer has in his annual report opportunity for stating jemoranda as 


and restating facts as to water supplies and house construction, conditions eons - 


o Annual 


of storage and of removal of excremental and other refuse customary in Medical Officers 
the district ; together with facts as to the adequacy or inadequacy of °! Health. 


isolation and disinfection in the district, andthe like. And such a Health 
Officer, reporting on the diseases and their causes within the district, will 
generally have some instructive details to give, either of conditions newly 
productive of disease, or of matters that have beenremedied with advantage 
to the public health. In reporting upon section 3, not only should the 
fact of having made systematic inspections, but the outcome from 
those inspections should be duly put on record. They are inspections 
independent of such inquiries as, under other articles of the order, the 
Medical Officer of Health has to make into particular outbreaks of 
disease, or into unwholesome conditions to which his attention may 
have been specially called by complaints or otherwise ; and will include 
the house-to-house inspections which may be necessary in particular 
localities. 

Of these inspections, systematic and occasional, and of the judgment 
he has formed thereon as to the sanitary state of his district, and of 
the advice he has in consequence given to the Sanitary Anthority and 
the action taken by the Authority thereon, the annual report should 
contain a full account. 

In making such systematic inspection, as in much of his other action, 
the Medical Officer of Health will usually have required the assistance 
of the Inspector of Nuisances; and it will be for the Medical Officer 
to include in his report an account of the action which, at his instance, 
the Inspector may have taken for the removal of nuisances injurious to 
health. 

As regards the tabular statements of sickness and mortality only one 
observation appears to be needful—the district under the superintend- 
ence of a Medical Officer of Health will often contain several parts 
evidently differing in their circumstances, or having very different rates 
of mortality, either of mortality from all causes, or of mortality from 
some particular disease or class of diseases. The observation of these 
differences can scarcely fail to lead to valuable information, and it is in 
view of such differences that the tabular statements are required in 
section 14 to be classified according to localities, and that provision for 
such a classification is made in the forms supplied for returns of deaths. 
In the absence of any ascertained differences of the above sort, it will 
still be desirable to classify the deaths of the district according to the 
part of the district in which they occur; and for this purpose any areas 
of known population (such as parishes, groups of parishes, townships, 
or wards) may be taken as representing “‘/ocalities ” for the purposes 
of the order. Classification on this basis will be likely to lead to the 
discovery of real differences when the returns for several years can be 
compared together.—The same considerations apply to the records of 
sickness (Table B.). These records should be tabulated for every 
sanitary district ; and it will be well before proceeding to fill the 
columns and the blank spaces, to note carefully the headings and the 
footnotes. These records will have particular interest for districts 
which have a system of “ notification” and which have provided them- 
selves with public means for isolating cases of infectious sickness. 

What has been said above with regard to the information which an 
annual report should contain must be understood, not as suggesting that 
the report should be limited to these subjects, or that more detailed or 
differently arranged tabular statements may not he added, but as 


E 65260, 0 


App. A. No, 28. 


Memoranda as 
to Annual 
Reports of 
Medical Officers 
of Health. 


210 


indicating the sort of information required by the Board’s order. 
Many Medical Officers of Health will doubtless, with great advantage 
to the administration of their district, furnish much more detailed 
information respecting particular questions to which they have been led 
by the circumstances of the foregoing year to devote attention, or in the 
investigation of which they may have arrived at valuable conclusions. 
Any information of this kind will be appreciated by the Local Govern- 
ment Board. 





Extract from the OrprEr of the Locat GovERNMENT Boarp, 
Marcy 1891. 


Duties. 


Art. 18. The following shall be the duties of the Medical Officer of 
Health in respect of the district for which he is appointed. 

(1.) He shall inform himself as far as practicable respecting all 
influences affecting or threatening to affect injuriously the public 
health within the district. 

(2.) He shall inquire into and ascertain by such means as are at his 
disposal the causes, origin, and distribution of diseases within the 
district, and ascertain to what extent the same have depended on 
conditions capable of removal or mitigation. 

(3.) He shall by inspection of the district, both systematically at certain 
periods, and at intervals as occasion may require, keep himself 
informed of the conditions injurious to health existing therein. 

(4.) He shall be prepared to advise the Sanitary Authority on all 
matters affecting the health of the district, and on all sanitary 
points involved in the action of the Sanitary Authority ; and in 
cases requiring it, he shall certify, for the guidance of the 
Sanitary Authority or of the Justices, as to any matter in respect 
of which the certificate of a Medical Officer of Health or a 
medical practitioner is required as the basis or in aid of sanitary 
action. 

(5.) He shall advise the Sanitary Authority on any question relating to 
health involved in the framing and subsequent working of such 
byelaws and regulations as they may have power to make, and 
as to the adoption by the Sanitary Authority of the Infectious 
Disease (Prevention) Act, 1890, or of any section or sections of 
such Act. 

(6.) On receiving information of the outbreak of any contagious, in- 
fectious, or epidemic disease of a dangerous character within the 
district, he shall visit without delay the spot where the outbreak 
has occurred, and inquire into the causes and circumstances of 
such outbreak, and in case he is not satisfied that all due pre- 
cautions are being taken, he shall advise the persons competent 
to act as to the measures which may appear to him to be required 
to prevent the extension of the disease, and take such measures 
for the prevention of disease as he is legally authorised to take 
under any statute in force in the district, or by any resolution of 
the Sanitary Authority. 

(7.) Subject to the instructions of the Sanitary Authority, he shall 
direct or superintend the work of the Inspector of Nuisances in 
the way and to the extent that the Sanitary Authority shall ap- 
prove, and on receiving information from the Inspector of 
Nuisances that his intervention is required in consequence of the 
existence of any nuisance injurious to health, or of any over- 
crowding in a house, he shall, as early as practicable, take such 
steps as he is legally authorised to take under any statute in 
force in the district, or by any resolution of the Sanitary 
Authority, as the circumstances of the case may justify and 
require. 
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(8.) In any case in which it may appear to him to be necessary or ade App. A. No, 23. 
; visable, or in which he shall be so directed by the Sanitary Maxiceae 


Authority, he shall himself inspect and examine any animal, car- 
case, meat, poultry, game, flesh, fish, fruit, vegetables, corn, 
bread, flour, or milk, and any other article to which the pro- 
visions of the Public Health Act, 1875, in this behalf shall apply, 
exposed for sale, or deposited for the purpose of sale or of pre- 
paration for sale, and intended for the food of man, which is 
deemed to be diseased, or unsound, or unwholesome, or unfit for 
the food of man; and if he finds that such animal or article is 
diseased, or unsound, or unwholesome, or unfit for the food of 
man, he shall give such directions as may be necessary for 
causing the same to be dealt with by a Justice according to the 
provisions of the statutes applicable to the case. 

(9.) He shall perform all the duties imposed upon him by any byelaws 
and regulations of the Sanitary Authority, duly confirmed where 
confirmation is legally required, in respect of any matter affect- 
ing the public health, and touching which they are authorised to 
frame byelaws and regulations. 

(10.) He shall inquire into any offensive process of trade carried on 
within the district, and report on the appropriate means for the 
prevention of any nuisance or injury to health therefrom. 

(11.) He shall attend at the office of the Sanitary Authority or at some 
other appointed place, at such stated times as they may direct. 

(12.) He shall from time to time report in writing to the Sanitary 

' Authority his proceedings, and the measures which may require 
to be adopted for the improvement or protection of the public 
health in the district. He shall in lke manner report with 
respect to the sickness and mortality within the district, so far as 
he has been enabled to ascertain the same. 

(13.) He shall keep a book or books, to be provided by the Sanitary 
Authority, in which he shall make an entry of his visits, and 
notes of his observations and instructions thereon, and also the 
date and nature of applications made to him, the date and result 
of the action taken thereon and of any action taken on previous 
reports; and shall produce such book or books, whenever 
required, to the Sanitary Authority. 

(14.) He shall also make an annual report to the Sanitary Authority, up 
to the end of December in each year, comprising a summary of 
the action taken, or which he has advised the Sanitary Authority 
to take, during the year for preventing the spread of disease, and 
an account of the sanitary state of his district generally at the 
end of the year. The report shall also contain an account of the 
inquiries which he has made as to conditions injurious to health 
existing in the district, and of the proceedings in which he has 
taken part or advised under any statute, so far as such proceed- 
ings relate to those conditions; and also an account of the super- 
vision exercised by him, or on his advice, for sanitary purposes 
over places and houses that the Sanitary Authority have power 
to regulate, with the nature and results of any proceedings which 
may have been so required and taken in respect of the same 
during the year. The report shall also record the action taken 
by him, or on his advice, during the year, in regard to offensive 
trades, to dairies, cow-sheds, and milk shops, and to factories 
and workshops. The report shall also contain tabular statements 

_ (on forms to be supplied by us, or to the like effect) of the sick- 
ness and mortality within the district, classified according to 
diseases, ages, and localities. 

Provided that, if the Medical Officer of Health shall cease to 
hold office before the thirty-first day of December in any year, 
he shall make the like report for so much of the year as shall 
have expired when he ceases to hold office. 

(15.) He shall give immediate information to us of any outbreak of 
dangerous epidemic disease within the district, and shall transmit 
to us a copy of each annual report and of any special report. He 
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shall make a special report to us of the grounds of any advice 
which he may give to the Sanitary Authority with a view to their 
requiring the closure of any school or schools, in pursuance of 
the Code of Regulations approved by the Education Department, 
and for the time being in force. Sat 

(16.) At the same time that he gives information to us of an outbreak of 
infectious disease or transmits to us a copy of his annual report 
or of any special report, he shall give the like information or 
transmit a copy of such report to the county council or county 
councils of the county or counties within which his district may 
be situated. 

(17.) In matters not specifically provided for in this order, he shall 
observe and execute any instructions issued by us, and the lawful 
orders and directions of the Sanitary Authority applicable to his 
office. 

(18.) Whenever we shall make regulations for all or any of the purposes 
specified in section 134 of the Public Health Act, 1875, and shall 
declare the regulations so made to be in force within any area 
comprising the whole or any part of the district, he shall observe 
a regulations, so far as the same relate to or concern his 
office. 
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No. 24. 


Memoranpum on the CrrcumsTances under which the Crosine of App. A. No. 24 
PusLid HLEMENTARY ScHoors or the Excrusion therefrom of gojoo) memo- 
particular CHILDREN may be required in order to prevent the randum. 
Spread of Disease. (December 1890.) 


1. It is attempted in these notes to bring together the information in Objects of memo- 
the possession of the Local Government Board, derived from the tandum. 
reports of the Board’s own Medical Inspectors and of local Medical 
Officers of Health, respecting school-closure and exclusion from school 
as precautions against infection. Itis sought to indicate the best means 
of preventing the spread of disease by school children among their 
fellows, while avoiding any unnecessary interruption of the work of 
education. 


2. In the Code of Regulations approved by the Lords of the Com- Regulations of 
mittee of Council on Education, the following Article (Art. 88) Teena 
prescribes as one of the general conditions required to be fulfilled by a 
public elementary school in order to obtain an annual Parliamentary 
grant that— 

“The managers must at once comply with any notice of the Sanitary 
Authority of the district in which the school is situated, requiring 
them for a specified time, with a view to preventing the spread of 
disease, either to close the school or to exclude any scholars from 
attendance, but after complying they may appeal to the Department, if 
they consider the notice to be unreasonable.” 


8. The diseases for the prevention of which school closure, or the Diseases princi- 
exclusion of particular children, will be required are principally those P#lly Teamring 
which spread by infection directly from person to person, such as scarlet 
fever, measles, diphtheria, whooping-cough, small-pox, and rotheln, the 
order in which the several diseases are here given being about that of 
the relative frequency with which their occurrence gives rise to these 
questions at schools. More rarely, the same questions arise in con- 
nexion with enteric fever and diarrhoeal diseases which spread not so 
much by direct infection from person to person as indirectly through 
the agency of local conditions, such as infected school privies. 


4, It will be seen that Article 88 quoted above confers upon sanitary 
authorities an alternative power with respect to public elementary 
schools. 

(a.) To cause particular scholars to be for a specified time excluded 
from attendance, or 

(s.) To require the school to be closed for a specified time. 


5.—A. First as to exclusion from school of particular scholars.—Here Exclusion of 
it will be convenient to consider the circumstances under which the S¢hlars 
requirements of the public health will be satisfied by the less severe 
measure of the exclusion from school of particular children. 

(a.) It may be laid down asa universal principle that all children 
suffering from any dangerous infectious disorder (¢.e., of a nature 
dangerous to some of the persons attacked by it, however mild in other 
cases) should be excluded from school until there is reason to believe 
that they have ceased to be in an infectious condition (see section 126 
of the Public Health Act, 1875). 

(b.) Furthermore, as it is rarely possible to provide effectual separa- from infected 
tion of the sick from the healthy within the homes of children of the 2° 
class attending public elementary schools, it must commonly be neces- 
sary that all children of an infected household should be excluded from 
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school ; first, because otherwise such children might attend school 
while suffering from the disease in a latent form, or at an unrecognised 
stage, and, secondly, because it is known that infection may attach 
itself to, and be conveyed by, the clothes of a person living in an 
infected atmosphere, even though the person himself remain unaffected. 
The same considerations will sometimes make it desirable to prohibit 
the attendance at school of all children from a particular street or 
hamlet. | 
In the case of infectious diseases involving little or no danger 
to life, such as mumps or skin diseases, school interests may be 
more particularly considered. In such case, however, the rule of 
prohibiting the attendance of every child while in an infectious 
state will commonly prove to be the right one; for if disease 
should spread to other scholars owing to the continuance of an 
infected child at the school, there will be greater ultimate loss of 
attendance with corresponding loss of credit to the school. 


6.—B.. Secondly, as to the closing of schools—This, by more 
seriously interfering with the educational work of a district, is a much 
more grave step for a Sanitary Anthority to take than to direct the 
exclusion of particular scholars. It is a measure that seldom ought to 
be enforced, except in presence of an actual epidemic, nor even then 
as a matter of routine nor unless there be a clear prospect of preventing 
the propagation of disease, such as could not be locked for from less 
comprehensive action. 

The mere fact that in an epidemic many of ‘the sufferers are 
school children does not necessarily show that the disease was 
caught at school; but the school may with probability be regarded 
as spreading infection if in a large majority of households attacked 
the first case be a child attending school; and with still greater 
probability if a number of children living at a distance from one 
another, and with no circumstances ‘in common, except that they 
attend the same school, should be simultaneously attacked, and if 
it can be ascertained that a child or teacher in an infectious state 
has actually been attending the school. 


7. The Medical Officer of Health, on becoming aware of the presence 
of dangerous infectious disease in his district, should, under Articles 2 
(7) and 18 (6) of the Board’s General Orders prescribing the duties of 
Medical Officers of Health, send immediate notice to the teacher of the 
school or schools which the children of infected households may be 
attending, requesting that such children may be excluded from school 
for such time as he (the Medical Officer of Health) may specify as being 
necessary. Ready compliance with such request may often render 
formal action under Article 88 of the Education Code unnecessary. 

The attention of school attendance officers and of schoolmasters 
should also be drawn to the following considerations. Frequently 
they themselves will obtain the earliest information of the occur- 
rence of infectious disease among scholars, and it is most desirable 
that such officer or master should without delay communicate the 
facts to the Medical Officer of Health. Absence of any child from 
school on the plea that it is suffering under one of the before-men- 
tioned diseases, and absence of several children of one family from 
school at the same time, no matter what name be given to the com- 
plaint that keeps them at home, should be reported to the health 
officer. In practice it has been found that this notification of 
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absentees has materially aided the local health officer in taking 
measures for the suppression of infectious disease, to the advantage 
alike of the district and of the school. Furthermore, schoolmasters 
may properly be asked to take note, especially when an epidemic 
threatens or is present, of symptoms occurring in any of their 
scholars that may indicate the commencement of disease, febrile in 
nature. Besides heat of skin, such symptoms are shivering, head- 
ache, and langour, especially if commencing suddenly, vomiting, 
rashes on the skin, and sore throat. When scarlet fever or diph- 
theria is about, every trace of sore throat shouid be looked upon as 
suspicious. In any case where such symptoms are observed, the 
safest course will be to exclude the child from school until assur- 
ance can be had that it may attend school without’ harm to itself 
or danger to other scholars. 


8. As regards duration of exclusion from school of particular children, 
the time to be specified will vary in different diseases and different cases, 
and in this matter the Sanitary Authority will doubtless be guided by 
the advice of their Medical Officer of Health, who may properly be 
entrusted with some general duty of acting for the authority in this 
subject matter. 

Medical Officers of Health, having to specify a time during 
which any scholars are to be excluded from attendance at any school, 
should have regard as far as practicable to the circumstances of the 
particular scholars suffering from infectious disease or living in 
infected households. Not only the nature of the infection and the 
length of illness, but the environments of the individual as affecting 
the retention of infection will deserve consideration. The period of 
exclusion, for example, will need to be different according to the 
conditions of a patient’s lodgment, according to the sufficiency of 
the separation that can be effected between a patient and excluded 
scholars, and according to the opportunities of effectual disinfection 
that can be afforded to the household. Thus a hard and fast rule, 
such as has been laid down in some districts where scarlatina has 
been present, that no child shall go to school from an infected house 
for three months after the disease has begun in that house, is not to 
be commended, Ji is indeed possible that under the circumstances 
of a particular household, a child convalescent from scarlatina or 
living in the same house with convalescents should not in the 
interests of other children be permitted to return to school until 
after so long a period as this ; but the same ought not to be assumed 
of all households in the district that may be invaded by scarlatina. 
The better plan would be for the sanitary authority to secure, 
during a shorter period, the exclusion of individual sick persons 
and their housemates from school; and when that period is about 
to expire to cause fresh inquiry to be made as to the expediency of 
further exclusion, and, if found requisite in particular cases, to 
cause fresh notice to be given to the school managers. 


9. In deciding whether an outbreak of infectious disease among 
children of school age may be best combated by closing the school, or 
whether it will suffice to exclude the children of infected households, 
the two most important points to be considered are :— 

The completeness and promptness of the information received by the 
officers of the sanitary authority respecting the occurrence of infectious 
cases. 

The opportunities which exist for intercourse between the children of 
different households elsewhere than at school. 
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10. The more prompt and full the knowledge of cases of infectious 
disease that the Sanitary Authority are able to obtain, the better will be 
the prospect of checking such disease by keeping away from school the 
children of infected households, and the less will be the necessity for 
closing schools. If the cases be few in number, and their origin 
known, the exclusion from school of the children of infected house- 
holds will probably suffice, but this measure will fail where there are 
many undiscovered or unrecognised cases, or where the kuown centres. 
of infection are peculiarly numerous. 

Commonly, the failure of carefully considered measures of exclusion 
to stay the spread of an epidemic which shows a special incidence upon 
school children, may be regarded as pointing to the continued attend- 
ance at school of children with the prevalent disease in a mild or 
unrecognised form, and a strong case will appear for the closing of 
schools. 

If by reason of the absence or exclusion ef a large number of child- 
ren, the attendance at a school be greatly reduced, it may be found 
better to close it altogether. This is especially apt to occur in the case 
of epidemics of measles, a disease which is very infectious in the early 
stages, before the characteristic rash has appeared, and while the 
symptoms resemble those of a common cold. 


11. The second material consideration, in deciding as to the 
desirability of closing schools during the prevalence of infectious 
disease, is the amount of opportunity for intercommunication between 
the members of different households elsewhere than at school. In 
sparsely populated rural districts, where the children of different house- 
holds, or of separate hamlets rarely meet except at, or on their way to, 
the village school, the closing of the school is likely to be effectual in 
checking the spread of disease. It is less likely to be useful in a town 
or compact village (particularly where houses are sub-let and yards are 
in common), where the children of different households, when not at 

school, spend their time in playing together, and often run in and out of 
each other’ s houses. In somesuch places the closing of schools has even 
appeared to do harm rather than good. 

In rural districts, where epidemic diseases are less fr Rs prevalent, 
school closing may be required as an exceptional measure to meet an 
exceptional state of things. As regards more populous places, it must 
not be forgotten that if schools were to be closed whenever an infectious. 
disease was prevalent, there are many places where schools would hardly 
ever be open. 

It will sometimes be necessary to close a school for a day or two 
to allow of the rectification of sanitary defects of a nature to extend 
disease, or in order that the school may be disinfected or purified. 
It has happened that infectious sickness in the master’s family has 
forbidden the attendance of scholars. ‘These more temporary and 
occasional closures of schools are contemplated in the Education 
Code, and are to be regarded as having a real importance of their 
own. 


12. In places where there are several public elementary schools, if 
an outbreak of infectious disease be confined to the scholars of one 
particular school, it may be sufficient to close that school only. But 
where different schools have all appeared to aid in the spread of disease 
(though perhaps to an unequal extent) the sanitary authority may con- 
sider it advisable that all should be closed lest children in an infectious 
state who previously attended the schools that are closed, should be sent 
to others that might remain open. 
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It must be remembered that sanitary authorities have no power App. A. No. 24. 
in respect of Sunday schools, or other private schools: except in gepool memo: 
so far as these may contravene sect. 91 (5), sect. 126, or other randum. 
provision of the Public Health Act, 1875; but it will often be ey eso 
expedient to invite the co-operation of managers of such schools 
in efforts for securing the public health. Experience shows that 
they are usually ready to defer to the representations of the authority 
responsible for the public health of the district. 


13. Reports to sanitary authorities, advising the closure of a school Duty of Medical 
or schools in any district, are to be treated as “special” reports within ee ete 
the meaning of the General Order of the Local Government Board o 
March 1880, and copies of them should accordingly be sent to the 
Board. These reports should state the grounds upon which the Medical 
Officer of Health advocates the closure of the school or schools in 
preference to the exclusion of particular scholars. 


14. All notices of the Sanitary Authority for the closing of Public Noticesrequiring 

‘ : +4: closure of schools, 
Elementary Schools should be addressed in writing to the Managers, 
and should state the grounds on which the closing is deemed necessary. 

All such notices should specify a definite time during which the Notices to _ 
school is to remain closed ; this should be as short a period as can Reet age 
be regarded as sufficing on sanitary grounds; a second notice may 
be given before the expiration of the first, if it should be found 
necessary to postpone the re-opening of a school. The Managers 
of schools, after complying with the requirements of the Sanitary 
Authority, have the right of appeal to the Education Department, 
if they consider any notice to be unreasonable. 
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APPENDIX B. 





No. 1. 


FourtHEer Report on the ErioLtocy of DirutuEria; by E. Kier, 
M.D., F.R.S. 


In last year’s (1889) report I showed that recently calved cows, 
inoculated subcutaneously with cultivation of the diphtheria bacillus 
derived from human diphtheria membrane, become attacked by definite 
illness, having as one of its manifestations a peculiar acute eruptive affec- 
tion of the udder; and that from the milk of an animal made ill in this 
way the diphtheria bacillus could be isolated by cultivation. Further, I 
showed that my experimental cows had become affected with visceral 
disease, notably of the lungs, liver, and kidneys. And in that report I 
stated in detail the conditions under which the above eruptive disease 
appeared, with my grounds for referring the observed clinical symptoms 
and pathological appearances of these cows to none but a single cause, 
namely, to the subcutaneous inoculation of the cows with the diphtheria 
bacillus. : 

Lofler, however, seemed to think ‘(International Medical Congress 
Berlin, 1890) that the results obtained by me in the cow, as briefly 
described in May of last year in my communication to the Royal 
Society, ought to be accepted only with caution. But I do not expect 
that he will, after reading my full report which has since been published, 
longer hesitate to accept the conclusions which I have drawn. Nor do 
I think his doubts with reference to my statement at the Royal Society, 
as to the disease induced in the cat by subcutaneous and intratracheal 
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injection of diphtheria cultures, will persist when he has had opportunity _ 


of seeing the drawings published along with the text of my complete 
report. Having regard to the strikingly positive and uniform results ob- 
tained by me, and described in detail on p. 165 of last year’s (1889) 
report of the Medical Officer, Loffler will probably be able to discern 
the circumstances that led to his failure to obtain affirmative result after 
injecting a cat-trachea with cultivation of diphtheria bacillus. 


During 1890-91 I have been employed on matters as follows :— 
A., further experiments with bacillus diphtherie on cows; B., inocula- 
tion of this bacillus (cutaneously and subcutaneously) into calves; 
C., feeding experiments with cultures of this organism on cats; and 
D., experiments with the bacillus, and with its chemical products, on 
guinea-pigs. In addition, I have had opportunity of observing what I 
take to be diphtheria outbreaks among cows and among cats, and I 
accordingly append accounts of my observations thereon. 


Directions of 
further experi- | 
ment, 
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A.—Cows INOCULATED (SUBCUTANEOUSLY) WITH BacILLuUs 
DIPHTHERIA. 


Experiment 1.—On April 19th, 1890, a cow, No. 3, was inoculated 
with broth culture of the diphtheria bacillus, derived from cow No. 1 


i Sieeculaneous of the previous series (see last year’s ( 1889) report, p. 173), sub- 


injection.) 


cutaneously in the left shoulder. At the same time a second cow, 
No. 4, was inoculated, also in the left shoulder, with an Agar culture of the 
bacillus also from the tumour of cow No.1. The broth culture and the 
Agar culture were each of them seven days old, and had been incubated 
at 87° C. Both cows had calved about 4—6 weeks previously. - 

On April 21st, cow No. 3 had a big tumour on left shoulder, tender 
and soft to the touch. In cow No. 4 a tumour was not visible, but the 
place of inoculation was very tender. 

On April 24th the condition of the cows was much the same; cow 
No. 4, however, was coughing. 

On April 25th both cows were coughing. In cow No. 3 the tumour 
was easily seen and felt, but in cow No.4 no tumour was visible, although 
the place of inoculation was as tender as in cow No. 3. Cow No. 4, 
however, had conspicuously fallen away in the flanks. | 

On April 27th the tumour of cow No. 3 had much enlarged, and was 
very painful to the touch. The animal had by now conspicuously fallen 
away in the flanks ; she moaned, fed but little, did not ruminate, and her 
milk secretion had almost ceased. At this date there was in cow No. 4 
no visible tumour in the muscle of the shoulder, but the place of inoculation 
could just be felt. This animal was lying down, being unable to stand. 
It was much fallen away, gave no milk, did not feed or ruminate, and it 
had much mucous discharge from the nose. Along the spine in the 
dorsal region on left side, there was seen a small firm tumour, about the 
size of a filbert. Similar tumours, four in number, were noticed on 
right side of the spine. They were all subcutaneous and felt.a little soft. 
Temperature was in both animals normal. 

On April 28th both cows seemed a little better. Cow No. 4 fed and 
ruminated a little. Its temperature was now raised (see table in foot- 
note). 

On April 29th, the 1Lth day of experiment, cow No. 4 died at 4 a.m. 
Post-mortem.—On incision through the skin, at the site of inoculation 
on the left shoulder, extensive hemorrhagic infiltration of the sub- 
cutaneous and muscular tissue was exposed. This extended over the 
neck and thorax, where the muscles were permeated by hemorrhagic 


TEMPERATURES OF Cows Nos. 3 AND 4. 


Temperature, in Degrees Temperature, in Degrees 
Centigrade, of— Centigrade, of— 
Date soaasida EERE ERIE SEE, ce Date a ES cake hae as 
in 1890. Cow No. 8. Cow No. 4. in 1890. Cow No. 3. Cow No. 4 
A.M. P.M. A.M. P.M. A.M, P.M. A.M. P.M. 
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necrotic tissue, which when cut into exuded much sanguineous 
cedematous fluid. Both lungs were very edematous, the upper lobes and 
the upper part of the next lobes congested ; the pleural lymphatics were 
well marked and distended by clear lymph; the visceral pericardium 
over the left, and particularly over the right, ventricle of the heart, 
showed numerous hemorrhages in the form of petechie in lines and in 
patches ; a condition similar to that described and figured in last year’s 
(1889) report, pp. 172 and 173, and figures 68, 69, and 72. On the 
surface of the liver were noticed a few necrotic brown patches. Both 
kidneys were in the condition known as white kidney, the cortex of each 
being in a state of fatty degeneration. 

On May 3rd cow No.3 appeared again quiet. She did not feed at all; 
her temperature, however, was not raised. ‘The tumour on her left 
shoulder could be felt as a well-defined firm swelling. This animal was 
found dead in the morning of May 5th, the seventeenth day of experi- 
ment. Post-mortem.—On incision into the skin over the left shoulder 
extensive hamorrhagic infiltration was exposed, extending through the 
subcutaneous and muscular tissue of neck and thorax. In the muscle 
in the region of the left shoulder numerous necrotic septa were noticed, 
along with much wcdema. The upper lobes of both lungs, and the upper 
part of the next lobes, were cedematous and congested. The pleural 
lymphatics were distended with sanguineous lymph. The tracheal 
mucous membrane was uniformly and deeply congested ; in it were 
noticed hemorrhagic patches, and the same deep congestion was 
observed of the mucous membrane lining the large bronchi; which also 
contained bloodstained mucus. ‘The visceral pericardium showed 
hemorrhagic spots and patches. ‘The bronchial lymph glands were 
swollen, oedematous, and dark red. The wall of the gall bladder was 
cedematous, and in its membrane were numerous gas bubbles ; its 
lymphatics were conspicuous from being distended. Within it was 
abundance of bile. Both kidneys showed in the cortex patches of grey 
fatty tissue. | | t 

From the hemorrhagic necrotic muscular tissue of the shoulder 
region of both cows (Nos. 3 and 4), gelatine and Agar tubes were 
inoculated, and pure cultivations of the diphtheria bacillus were 
obtained, In neither cow were any diphtheria bacilli demonstrable by 
cultivation from the heart’s blood, or from lung, liver, or spleen. 

In neither cow be it noted was there observed at any time any 
abnormal condition of the skin of the teats or udder. Milk too taken 
from the cows on April 26th, z.e., on the eighth day after inoculation, 
was examined by the culture test, but no diphtheria colonies were 
obtained. 

From these two experiments it is seen that the bacillus diphtheriz 
derived from the local tumour of cow No.1 produced in other cows 
intense pathogenic action; action fully as virulent as that of the bacillus 
derived from human diphtheria membrane which was used in previous 
(i889) experiments for inoculation of cows Nos. 1 and 2. The 
local inoculation effects, and the visceral disease produced in cows 
Nos. 3 and 4 were moreover identical with those produced in cows 
Nos. 1.and 2. Nevertheless cows Nos. 3 and 4 showed no disease of the 
udder, and diphtheria bacilli were not found in their milk at a date 
subsequent to inoculation corresponding to that at which the milk of 
cow No. 2 of last year’s experiments had been discovered to contain 
the diphtheria organism. 


Experiment JJ.—In this experiment I used for inoculation of two 
additional cows, Agar culture in which the bacilli had lost somewhat of 
their virulence. The cultures used in previous experiments, namely, those 
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on the cows of 1889, and those on cows Nos. 3 and 4 of this series, when 
tested by concurrent inoculation into guinea-pigs,* had been found to be 
virulent; small quantities (4.¢.c.) of them inoculated in the subeu- 
taneous tissue of these animals having produced the characteristic 
oedematous “hemorrhagic tumour in 24 hours, and death in between 
36 and 48 hours. But the culture used in the present instance (for 
cows Nos. 5 and 6) did not show the same virulence. It was a culture 
on Agar, five days old, derived originally from human diphtheria. And 
as I have already mentioned in last year’s (1889) report, and have since 
experienced several times during this year’s investigations, diphtheria 
bacilli grown on Agar cannot always be relied on for virulence. 
Gelatine cultures are in this respect always much more certain. 

From the Agar subculture in question a salt mixture was made ; a par- 
ticle of the culture being distributed in a few c.c. of sterile salt solution so 
as to render the mixture slightly turbid. On June 6th a Pravaz syringe- 
ful of this mixture was injected subcutaneously in the left shoulder of 
two cows, Nos. 5 and6. At the same time six guinea-pigs were 
inoculated therewith, of which only three died, while other three survived, 
thus showing that the culture used was not of the usual virulence. 

On June 7th there was to be felt a slight swelling over the left shoulder 
of each cow; but otherwise the animals were perfectly normal. 

On June 9th the swelling was still to be felt, but there was no 
tenderness. } 

On June 12th a firm swelling about the size of a filbert could be 
felt under the skin of left shoulder of each cow. 

On June 15th no tumours could be felt. 

On June 20th the animals seemed perfectly right both as regarded 
local and generai condition. 


Experiment III.—On June 24th both cows (Nos. 5 and 6) were again 
inoculated, this time with a broth culture (seven days old) of diphtheria 
bacillus from a human source. A Pravaz syringeful of this culture 
was injected into the subcutaneous tissue of the right shoulder of each 
animal. 

On June 25th both animals were quiet and off their feed. A slight 
swelling could be felt on the right shoulder of each ; temperature 41° C. 

On June 25th the swellings over their right shoulders could be dis- 
tinctly seen; the skin here was very tender, and the animals were still 
off their food. 

On June 27th the tumours were still visible, but the animals fed a 
little better. 

On June 30th the tumours in the regions of their right shoulders were 
firmer, of about the size of a fist each; the epidermis over the swellings 
desquamating in large flakes. The animals looked fallen away in the 
flanks, and coughed. 

On July 1st conditions much the same. 

Qn July 4th the tumours were firmer and smaller ; the animals looked 
still fallen in and coughed a good deal. 

On July 10th both animals were getting very thin; their tumours 
were still easily felt and were firm. Both cows were now killed. 

On post-mortem examination there was found in both of them the same 
conditions as regards local tumour (viz., necrotic septa pervading the 
muscular and subcutaneous tissue), and as regards the lungs and visceral 
pericardium, the lesions that were manifested in cows Nos. 1, 2, 3, 
and 4, The cortex of their kidneys too showed patches of grey fatty 
tissue, but this condition was less pronounced than in cows Nos. 3 and 4. 


* T shall have presently to insist (pp. 231-34) upon the importance of this test as 
determining “ virulence” in diphtheria cultures. . 
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Cultivations made of the necrotic tissue of the tumours yielded pure 
cultivations of the diphtheria bacillus, but the colonies that came up 
were only very few indeed. At no time was there any abnormal con- 
dition noticed on the teats or udders of these two cows. And further, 
milk taken from a clean teat on the eighth day after inoculation in the 
case of cow No. 5, and on the twelfth day in the case of cow No. 6, did 
not, in 14 tubes inoculated therewith, yield a single colony of the diph- 
theria bacillus during four weeks’ incubation. 

We learn from these experiments that the result of using less virulent 
culture for inoculation of cows is, as indicated by the local swelling, 
very slight, and that cows thus dealt with remain susceptible to a further 
inoculation if virulent cultures be used. And this is quite consistent 
with the behaviour under like circumstances of guinea-pigs ; for if a 
first inoculation of these animals with very small doses of virulent, or 
with ordinary dose of attenuated culture, have but slight and transient 
result, re-inoculation of them with ordinary dose of virulent culture will 

develop the local swelling whichis typical of diphtheria disease in the 
guinea-pig. 


Experiment 1V.—On January 27th, 1891, two milch cows, Nos. 7 and 8, 
were inoculated subcutaneously in the tissue of their left shoulders, each 
receiving one syringeful of a broth subculture of human diphtheria 
bacillus. This broth culture was only five days old; but the contained 
bacillus had been criginally derived from a case of acute diphtheria in 
January 1890, and had passed through many series of subculture during 
the succeeding twelve months. 

On January 29th, in both animals a soft tender swelling could be felt 
on the left shoulder. 

On January 31st a tumour in cow No. 7 was visible at the site of 
inoculation. In cow No. 8 no tumour was visible to the eye, perhaps 
because diffuse ; but definite swelling all about the shoulder could be 
felt. 

On February Ist there was noticed in cow No. 7 at the base of the 
left hind teat a small round flat ulcer, covered with a thin brown scab. 
This ulcer was about $ of an inch in diameter, and to the finger the 
skin around it felt distinctly indurated. No other teat showed anything 
abnormal. 

On February 2nd the scab of the ulcer on the teat of cow No. 7 had 
become detached, and the ulcer seemed healing. But near to it were 
now observed two other ulcers, or rather pustules, covered with a thin 
brownish crust. These pustules were round and measured each about 
34 of an inch in diameter. No other eruption was noticed on the 
udder or teats of this cow No. 7, and the sores observed there had died off 
and had quite healed by February the Sth. 

At this time cow No. 8 showed nothing abnormal on the udder or 
teats. 

About February 18th (23rd day) it was noticed that both cows, par- 
ticularly cow No. 8, had gradually developed loss of hair over extensive 
parts of the face, neck, and haunches.. On that day too there was observed 
for the first time on the udder of cow No. 8, between and about the teats, 
an eruption of small round pimples and pustules surrounded by injected 
skin. The size of the pimples was about } of an inch, that of the 
pustules, which were round, about 4 of an inch. Some of the pustules 
showed on their surfaces thin brown crusts. 

On February 19th several fresh pimples were noticed on the udder of 
cow No. 8; all the pustules of the day before having by this time 
become covered with brown crusts. 
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On February 20th one of the sores had become about } inch in 
diameter ; it was round and covered with thick brownish black crust. 
The skin underneath appeared much indurated. 

On February 21st no new eruption had developed on udder of cow 
No. 8. Some of the crusts had by now become loose and were falling 
off; the ulcers beneath were healing. 

On February 23rd all the sores of cow No. 8, except the big one 
above mentioned, had almost healed. But several new pustules were 
now noticed. 7 

On February 28th all the above sores:had healed, but there was one 
fresh pustule beneath which the skin was much indurated. 

On March 8rd tne above pustule had become a round sore about 
1 inch in diameter, and was covered with a brownish black crust. 

On March 6th the scab had become detached, and the sore itself was 
almost healed. After this there appeared no more eruption. 

The condition ofboth cows Nos. 7 and 8 remained all this time very 
good. The animals fed well, their temperature was normal, and they 
gave ample milk. The swellings on their shoulders had by the end of 
February so much decreased that.in one cow, No. 8, it could hardly be 
felt; while in the other cow, No. 7, it was just possible to feel but not 
to see that there was slight induration in the subcutaneous tissue there. 

We have then, in cow No. 8, as regards her udder, a very conspicuous 
positive result ; a result in all respects analogous to that ;which was 
obtained in 1889 with cows Nos. 1 and 2, with the exception only that 
in the present instance the cutaneous eruption appeared rather late, 2.e., 
was not noticed until the end of the third week. But in this connexion 
I ought to state that the inspections of the udder was in these cows 
beset with great difficulties. In the first place I was prevented from 
personally examining these animals during the first three weeks of 
February ; my assistant had to do it for me. And in the second place 
the exceptionally dark days of February were not favourable for satis- 
factory inspection of the udders which in the particular animals were 
covered with thick hairs. Thirdly, the eruption was small and 
situated at the lower part of the udder, so that it was liable to be easily 
overlooked. As a matter of fact on the first day that I was able 
personally to examine cows Nos. 7 and 8, namely, on February 18th, I 
felt carefully the surface of the udder, and my attention was at once 
arrested by a pimple with indurated cutis at the base of the udder. 
Hereupon Thad the cow thrown, and on careful inspection, inclusive 
of cutting off the hairs between and about the teats, found the several 
pimples and pustules above mentioned. I must therefore be understood 
to say that though the eruption had not been noticed before the end of 
the third week after inoculation, some of the eruption may have appeared, 
and even have disappeared, before date. In cows Nos. 1 and 2 be it 
remembered (see Report for 1889, pp. 169-70), the eruption continued to 
appear for some days. 

Precisely the same qualification must be extended to my account of 
cow No. 7. How long after the first ulcer had healed, z.e., after 
February 5th, the udder remained free of eruption, I am not in a 
position to say for the reasons above stated. 

On February 20th when the eruption was well developed on cow 
No. 8, milk was drawn from one of her teats, precautions being taken 
as in former experiments against introduction during the process of 
extraneous organisms. The teat to be milked (a sound one) was 
thoroughly rubbed over with soap and well washed also with warm 
water. ‘Then it was rubbed with cotton wool steeped in 10 p.c. carbolic 
solution. The milkers hands were scrubbed clean ; next washed with 
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soap and water, and then in 10 p.c. carbolic solution. A clean beaker App. B. No.1. 
having been sterilised over the flame (and until brought into use covered On the Etiology 
with clean glass plate) was made to receive the third and subsequent Pr ty Dee 
strokes of milk induced by the milker. The beaker was then imme- 

diately covered up again with the glass plate and carried into the 

laboratory, where the inoculation of suitable nutritive media with 

samples of the milk was proceeded with. Gelatine and Agar in tubes 

was used for this purpose, each tube receiving avout 74-3 c.c. of the 

milk. 

From the milk thus taken from cow No. 8 on February 20th, there 
were obtained on culture numerous colonies. In four Agar tubes 
incubated at 37° C. there appeared by the fourth day 4-8 colonies in 
each of a growth which on naked eye inspection, and under a magnifying 
glass, looked uncommonly like the diphtheria bacillus. Other seven 
tubes remained sterile, and a twelfth tube showed a colony which 
proved to be bacillus subtilis. Plate cultivations of the same milk 
made at the same time on Agar also revealed several colonies of 
an organism like the diphtheria bacillus. On microscopic examination 
indeed in the fresh state, as well as after drying and staining a thin 
film of growth, the characters presented were identical with the diphtheria 
pacillus. In Plate II]., Fig. 12 shows these colonies, and Fig. 11] a 
streak culture of this bacillus. The appearance of this bacillus in dried 
and stained cover-glass specimens, is well shown in Figs. 1 and 2, 
Plate I., where are observed forms strikingly like those of the typical 
diphtheria bacillus. Nevertheless further cultivations, and particularly 
cultivations in broth and on gelatine, as well as experiments on guinea- 
pigs, proved conclusively that this organism was not the diphtheria 
bacillus. Nor was it the morphologically allied pseudo-diphtheria 
bacillus. 

The bacillus obtained from the milk of.cow No. 8 on February 20th, 
erows much faster on gelatine than the diphtheria bacillus. And both on 
Agar and on gelatine the separate colonies (in streak culture the aggregated 
colonies) assume after several days (best seen when viewed in reflected 
light) a distinctly yellow colour. This is the more striking the older 
the culture and the thicker the colony or the streak under examination. 
Moreover cultivated in broth, the bacillus in question does not produce 
the uniform turbidity that the diphtheria bacillus does; the broth 
remains clear while the growth proceeds in the depth of the fluid in the 
form of granules and flakes. And finally, when inoculated subcu- 
taneously into guinea-pigs, this bacillus produces no result. 

On February 28rd milk was again taken from the same teat of cow 
No. 8 as was drawn from on February 20th, and with the same 
precautions. At the same time milk was also taken from cow No. 7 
for inoculation of culture tubes. As a result every one of the tubes 
now inoculated with the milk of cow No. 7 developed numerous colonies 
of staphylococcus aureus,* but no other organisms; whereas every one 
of the tubes inoculated with milk of cow No. 8 now developed colonies of 
the true diphtheria bacillus. In each tube there appeared 5-10 colonies 
in the streak marking the course of the drops of milk as they had 
flowed down the surface of the nutritiv emedium (see Fig. 10, Plate II. ). 
In one tube only was there one colony of stapylococcus aureus in 
addition to the bacillus diphtherie. Fig. 3, Plate I., and Figs. 4 and 5, 
Plate I., show the diphtheria bacilli in dried and stained “cover-glass 
specimens. By subcultures from the above colonies in various media, 


* Presence of the staphylococcus i in this milk does not, of course, call in question 
the efficacy of the precautions adopted in taking the sample. The organism was 
derived, I have no doubt, from the milk ducts, not superadded to the milk after 
withdrawal from the teat. 
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it was conclusively demonstrable that the bacilli now in question were 
the true diphtheria bacilli. 

On March 3rd milk from cow No. 8 was again examined, the sample 
being taken from the same teat as before. At this date there was 
still a sore on the udder (see previous page). Out of eight tubes 
inoculated with this milk, two showed growth of bacillus subtilis 
and four remained sterile, The other two of the eight tubes showed 
colonies of the diphtheria bacillus, one of them presenting two, the 
other four, colonies. In that containing two colonies there appeared 
also one colony of a liquefying coccus. Subcultures in various media 
with microscopic examination of samples of the resulting growths, 
proved the bacillus in question to be the true diphtheria bacillus. 
Morphologically they corresponded exactly therewith, both as regards 
the club-shaped forms and forms with segregated protoplasm ; in the 
matter of size alone they differed, being smaller than the diphtheria 
bacillus from a human source. 

On March 6th and 9th milk was again taken for cultivation, but no 
diphtheria colonies could be obtained. 

Cow No. 8 then, be it observed, presents a complete parallel to cow 
No. 2 of last year’s experiments, inasmuch as during the presence of 
the eruption on the udder, the milk secreted by this cow revealed on 
cultivation the presence of the diphtheria bacillus. 

By the end of March cows Nos. 7 and 8 showed no longer any 
abnormal symptoms. ‘The condition of the left shoulder, the skin of the 
udder, the viscera (so far as could be judged of by physical examination), 
the quantity of milk secreted, and the feeding and the temperatures of 
the animals, were in all respects normal. They therefore were considered 
completely recovered, and were discarded. 


Experiment V.—YTwo milch cows, Nos. 9 and 10, were fed on 
February 27th with broth culture (one week old) of the human diph- 
theria bacillus; that is to say, the culture was poured into their throats 
and swallowed by them. No change of any kind was noticeable in these 
cows during the four following weeks. 

On March 26th, therefore, these same cows (Nos. 9 and 10) were 
inoculated subcutaneously in left shoulder with broth culture (48 hours 
old) of the human diphtheria bacillus, one Pravaz syringeful being 
used in each instance. After 48 hours a swelling was noticed in the 
region of inoculation in both animals. This swelling was of the nature 
of cedema, but painful when pressed. During the next four days the 
swellings became distinct (though they always remained of a diffuse 
character), and were less painful. In cow No. 9 these symptoms were 
more pronounced than in cow No. 10. 

About the eighth day there was noticed in cow No. 9, at the base of 
right fore teat, a round pustule, about the size of a sixpence, covered 
with thin brown crust. Near it, but also at base of teat, was a small 
indurated nodule of the skin similarly covered with a brown crust. (See 
Plate IV.) 

Cow No. 10 was, at this date, free of any eruption on udder or teats. 

Both animals, however, seemed to show already a great deal of loss 
of hair in extensive patches. 

Hach cow had with her a suckling calf. On the ninth day of its 
mother’s inoculation, the calf of cow No. 9 showed, in the middle of its 
upper lip, a round, slightly raised patch about the size of a sixpence. 
Lhe central part of this patch was pale, the marginal part red, and here 
there was indication of vesiculation (Fig. 1, Plate V.). The calf of cow 
No. 10 presented, at the same date, a similar patch in the middle of its 
upper lip. Both these calves, it should be stated, had been, like their — 


— 
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mothers under observation for nearly five weeks, but nothing abnormal 
had hitherto been noticed on them. 

On the seventh day of its appearance the above patch in the calf 
of cow No. 9 had increased to nearly the size of a shilling, and five 
other similar patches had become manifest in its neighbourhood. These 
other patches were round, but much smaller (4-4 inch in diameter), 


- than the first. They, too, were a little paler at their centre than at their 


marginal part, and the latter showed indication of vesiculation. (See 
Fie. 2, Plate V.) 

On its tenth day the large patch hore mentioned was unchanged, 
except that its margin was redder. As to the others, two had much 
diminished and had nearly disappeared. 

On its twelfth day the large ulcer was diminishing, and had become 


paler. ‘Three small ones were » still visible. 


By the sixteenth day the large ulcer had almost disappeared, the small 
ones had meanwhile completely healed up and disappeared. 

On the tenth day of inoculation of these cows—.e., on the day subse- 
quent to appearance of eruption on the lips of their calves—milk drawn 
from the teats of the cows was inoculated on Agar and gelatine in test 
tubes. All the Agar tubes inoculated with milk of cow No. 9 were, after 
three days, crowded with a growth proved to be bacillus subtilis, and all 
the Agar tubes inoculated with milk of cow No. 10 were, in like time, 
crowded with colonies of staphylococcus aureus. 


B.—CALVES INOCULATED, CUTANEOUSLY AND SUBCUTANEOUSLY, WITH 
BaciLLus DIPHTHERIA, 


(a.) Cutaneous Inoculation of Calves.— Experiment V 1.—On May 24th, 
1890, two calves, Nos. 11 and 12, were cutaneously inoculated by in- 
cisions (38 in each instance) in the groin and on the belly, with a 
gelatine subculture (18 days old) of human diphtheria bacillus. 

On May 27th all the incisions in calf No. 11 had taken. Each 
incision was slightly tumid, and redness around it was pronounced. Along 
the margin of many incisions there was indication of vesiculation, the 
central portion of each incision being occupied by a lineal thin scab. In 
calf No. 12 about 30 of the 38 incisions had taken in similar fashion. 

On May 28th vesiculation and redness of the incisions had decreased, 
the median scabs had meanwhile become broader and thicker. 

On May 29th loosening of the scabs had commenced, and ulcers 
underneath were beginning to contract and to become dry. 

On May 31st all the scabs were loose, some had fallen off ; the ulcers 
were contracted and healing. 

On June 6th reddish cicatrices only remained. 


Experiment VIT.—On March 4th, 1891, calf No. 13 was cutaneously 
inoculated in about 30 incisions in the groin and on the belly, fresh 
human diphtheria membrane (from the fauces) being used for the 
purpose. 

On March 6th all the incisions were raised and red; some showed 
marginal vesiculation, the contained matter of which appeared purulent. 

On March 7th most of the incisions were still raised and red ; in some 
purulent vesiculation was still to be recognised, in others it had been 
succeeded by thick brown scabs. 

On March 8th redness and vesiculation still conspicuous {in some 
incisions ; in all the middle line now occupied by brown crust. 4 

On March 9th each incision was completely covered by a thick brown 
crust. This crust having been removed, an ulcer was exposed. 
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On March 11th the ulcers were contracting, and some of the scabs 
had become loose. 

On March 13th most of the incisions had become free of scabs. 

Experiment VIIJ.—On March 6th calf No. 14 was cutaneously 
inoculated in about 80 incisions with fresh diphtheria membrane from 
the same case as calf No. 13. 

On March 8th first indication manifested of swelling and redness of 
the incisions ; some of them showing marginal vesiculation. 

On March 9th swelling and redness:and marginal vesiculation, more 
pronounced ; purulent matter in the vesications of some incisions, linear 
scab well marked in all. 

On March 11th all incisions were covered with thick broad brown 
scabs ; some of them becoming loose. ; 


Experiment IX.—On March 7th calves Nos. 15 and 16 were 
cutaneously inoculated each in about 30 incisions (in groin and on 
abdomen) with fresh diphtheria membrane from the same case as the 
previous calves. 

On March Sth all incisions were raised and red, and some showed 
distinct marginal vesiculation. 

On March 11th all incisions were covered with brown crust, and 
redness had receded. Some of the crusts were loosening. 


From these experiments it appears that by cutaneous inoculation of 
calves with actual diphtheria membrane, a slight positive result is pro- 
ducible, namely, swelling and redness, with distinct marginal vesicula- 
tion by the third day. This might be thought of as due to irritating 
agents in the diphtheria membrane independent of contained diphtheria 
bacilli, but for a like result having been produced in calves Nos. 11 and 
12 by cutaneous inoculation of pure culture of diphtheria bacillus alone. 
There can be no doubt, then, that a definite cutaneous effect is pro- 
ducible in calves by inoculation of the diphtheria bacillus itself; an effect 
which though of short duration was fully pronounced,—at its acme 
on the fourth day, and passing off again in the course of a week or 
10 days. 

(b.) Subcutaneous Inoculation of Calves.—Eaperiment X.—On 
June 6th, 1891, a calf, No. 17, was inoculated subcutaneously in the 
tissue of the groin with an Agar culture of the diphtheria bacillus from 
a human source. [As before, a particle of the culture was mixed with 
sterile salt solution, so as to make a turbid mixture, which was injected 
by a Pravaz syringe.| This Agar culture was the attenuated culture 
used for inoculation of cows Nos. 5 and 6 (see page 222). 

On June 9th there was noticed for the first time in this calf a 
swollen gland in the groin at the seat of inoculation; the animal was 
otherwise perfectly normal. 

On June 13th the swollen gland felt firmer, but was tender. 

On June 15th the swollen gland had greatly diminished, so much so 
that not much difference was noticed on comparing the two groins. 

Having regard to the observed small virulence of the Agar culture 
now in question when employed upon cows Nos. 5 and 6 (as also when 
employed upon guinea-pigs) the very insignificant result obtained by 
use of it on calf No. 17 was not matter for surprise. And accordingly, 
Calf No. 17 was, on June 24th, reinoculated (as before subcutaneously 
in the right groin) with the virulent broth culture of the diphtheria 
bacillus that was employed on that day for reinoculation of cows 
Nos. 5 and 6. 

On June 25th calf No. 17 was quiet, off its food, and a large soft 
and tender ‘swelling was noticed in its right groin. | 
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On June 26th, this calf was still off its food, was quiet and breathing 


App, B. No 1. 


rapidly. The swelling in its right groin was by now very conspicuous Op the Btiology 
to the eye; it extended over the whole of the scrotum and part of the of Diphtheria; 


abdomen. As before it was soft but tender. 

On June 27th the swelling had a little decreased, and the animal 
fed better. , 

On June 30th the swelling was still distinct, and the epidermis was 
found to be desquamating over the swelling in large flakes. 

On July 2nd the swelling was still distinct, but the animal fed well. — 

On July iOth the tumour in the right groin could still be felt, and 
was firm; but the swelling of the belly and scrotum had disappeared. 

This experiment suffices to show that subcutaneous inoculatiow with 
_ virulent diphtheria culture is in the calf, as in the cow, productive of a 
positive result. The effects in this calf were, however, less severe than 
in the milch cows. 

With a view of testing the diphtheritic nature of the local malady 
set up in calf No. 17, fluid for experimental purposes was obtained from 
the depth of the tumour in its groin. And in this way :—The surface of 
the tumour having been duly washed with disinfectant solution, an 
incision was made with a sterilised scalpel through the skin covering 
it, and the pointed end of a capillary pipette plunged into its substance. 
By a little squeezing of the tumour, fluid therefrom was made to enter 
the pipette sufficient in quantity for making cover-glass specimens, and 
for establishing cultures. Asa result the presence in the tumour of the 
diphtheria bacillus was demonstrated by both methods. 


In bringing to a conclusion my account of these experiments on 
diphtheria in relation to the bovine animal, I would add a few words as 
to the “keeping qualities” of the diphtheria bacillus from a bovine 
source. In the spring of 1890 I put aside a considerable number of 
cultures (in tubes) of the bacillus diphtheriz obtained from the tumours 
of the shoulders of cows Nos. 1, 2, 3, and 4. These cultures were 
gelatine cultures, and the tubes containing them I sealed with gutta- 
percha paper, and kept them in a box in the laboratory for over 
10 months. Nevertheless subcultures started from these tubes after 
this interval proved all of them successful. Hence it appears that 
diphtheria bacilli from the cow grown on gelatine are capable of 
retaining their vitality and virulence, at ordinary temperatures, for 10 
months, in just the same way that, under like circumstances, this 
bacillus when derived from a human source will do. 


C.,——_FEEDING EXPERIMENTS ON CATS. 


Experiment XI.—On May 6th, 1890, one kitten and two cats were 
fed with recent Agar culture of diphtheria bacillus distributed in milk. 
The animals remained well, and showed no abnormal symptom. 

Experiment XII.—On June 14th two additional cats were fed with 
a culture of diphtheria bacillus in milk, which had been incubated for 
nine days at 37°C. 

On June 16th one of these cats was off her food, and seemed quiet ; 
the other was all right. 

On June 17th their state remained the same. 

On June 19th one cat was still quiet, and was now sneezing and 
coughing ; the other animal remained all right. 

On June 20th the cat that had been indisposed was livelier again and 
seemed well. 
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Both were this day (June 20th) fed with gelatine culture of the 
diphtheria bacillus diffused in warm milk. 

On June 23rd they were again fed with diphtheria gelatine culture 
of diphtheria bacillus diffused in milk. At this date both cats looked 
all right. But in the evening of the same day both were sick. 

On June 24th both cats were quiet and off their food. 

On June 25th both cats markedly quiet; one sneezed a good deal, 

On June 26th the eats still quiet and off their food. 

On June 27th they were in the same state, but both were now observed 
to be getting very thin ; they, however, fed a little. 

On July 2nd both cats were quiet and sneezed a good deal; one was 
by now very emaciated. 

O1 July 4th one cat was extremely thin and weak; could hardly 
walk, and coughed a good deal. This animal was now killed :—Post- 
mortem. Both lungs showed patches of grey consolidation ; the liver 
was much enlarged. On its surface and in its tissue were noted 
numerous blackish-brown patches and spots due to stasis and coagulation. 
of blood in the capillaries; in most parts of the liver the acini were 
fattily degenerated and whitish yellow; both kidneys were large, the 
cortex white. 

By July 11th the other cat, though very thin, did not otherwise show 
much change. It was now killed and presented post-mortem appear- 
ances as follows:—Both lungs normal; the kidneys not conspicuously 
large, but their cortex pale, with afew whitish patches. The diver was 
greatly enlarged in its substance, and on its surface. were numerous dark 
brown spots and patches, the tissue of the liver acini appearing 
uniformly and everywhere yellow from fatty degeneration. Microscopic 
specimens of the liver tissue showed fatty degeneration of the liver cells 
almost all through the acini, with the exception of those parts next the 
portal canals. 

From this experiment it is seen that by repeated feeding with cultures 
of diphtheria’ bacillus distributed in milk, unquestionable diphtheria 
disease can be produced in the cat. ‘That Loffler did not succeed in 
getting any result in a particular kitten is not surprising. I too similarly 
failed in Experiment XI. when using Agar culture of the bacillus for a 
single feeding. Possibly my failure in this respect may have been due to 
the circumstance that the feeding was not repeated ; but I am disposed to. 
regard it as due rather to lack of virulence of the culture employed. 
And I suspect that similar lack of virulence was responsible for the 

negative result obtained by Loffler on the occasion of his injecting 
diphtheria culture into the trachea of cats. In my experience it is 
essential for successful infection in this way of cats, that recent broth 
culture of the diphtheria bacillus of virulent sort (ascertained by previous. 
or concurrent subcutaneous inoculation therewith of guinea-pigs) be 
employed, half-to-one syringeful of such culture being injected within 
the trachea. However this may be, I fail to see how a negative result 
in this matter obtained by one person can be thought of as outweighing, 
or even as balancing, the very positive results obtained by another ; 
and as regards the positive results obtained by myself in this connexion 
I would refer the reader (and Loffler) to the report of the Medical 
Officer for 1889, pages 165-66. And once again I must insist that in 
all experiments with cultures of diphtheria bacilli, the virulence of the 
culture should be tested first’ (or concurrently) on guinea-pigs. A truly 
virulent culture, as for instance a broth culture 2-8 days old incubated 
at 37°C., when 1-4 ¢.c. thereof is inoculated into the groin of a guinea- 
pig, should promptly produce distinct swelling there, and.death of the 
animal in from 1-3 days. 


&% 


231 


D.—EXPERIMENTS ON GUINEA-PIGs. 


Drs. Roux and Yersin in their various publications (Annales de 
VInstitut Pasteur) have shown that diphtheria bacilli in broth culture 
form there chemical poisons which when separately injected in sufficient 
dose into guinea-pigs produce death of that animal in the same manner 
as the living bacilli of the culture would have done. They have further 
stated that by injecting small doses of the chemical poison in question, 
the guinea-pig, though made ill, survives the experiment and becomes 
thereby protected against what is customarily a fatal dose. 

Brieger and Fraenkel (Berlin, Klin. Wochenschrift N. 49) have pub- 
lished important observations on the chemical products of the diphtheria 
bacillus, having isolated toxins (toxalbumins) from cultivations of this 
organism. | 

With reference to diverse effect of different cultures of the bacillus 
when inoculated into guinea-pigs, these observers state that if cultures 
of the diphtheria bacilli attenuated by incubation at high temperature or 
by addition to the culture medium of disinfectants, are used for inoculation 
of guinea-pigs, these animals will, according to the degree of attenuation 
of the culture employed, survive the inoculation for days, weeks, or even 
months. But they further state that if such animals are afterwards 
tested by inoculation with virulent culture, all will succumb. Thus they 
obtained no evidence that the guinea-pigs had by means of the first 
inoculation acquired any ability whatever of resisting inoculation with 
virulent culture. 

When, however, they used for a primary inoculation of guinea-pigs 
sterilised diphtheria culture a certain resistance was demonstrable, in that 
though a second inoculation of the animal with virulent bacilli proved 
fatal, death was delayed until lapse of 3, 4, 6, or even 9 days. 

Having ascertained this effect of sterilised culture of bacillus diph- 
theri#, Brieger and Fraenkel proceeded to use for a first injection 
10 c.c. of a broth culture of the bacillus that had been heated at 100° C. 
for one hour. Guinea-pigs thus treated showed a certain resistance 
against a further inoculation with virulent. culture ; a few animals alto- 
gether survived, and in others death was delayed as long as two weeks 
and a half. | 

Brieger and Fraenkel next went on to ascertain that inoculation 
into the guinea-pig of 10-20 ¢.c. of a three weeks’ old broth culture of 
the bacillus that had been subjected for one hour to 60°-70° C., protects 
these animals against a further inoculation, provided always the further 
inoculation with virulent culture be not made within 14 days of the 
first inoculation. 

I myself have made a number of experiments on guinea-pigs with 
reference to the question of obtaining for them a protection against 
diphtheria disease. These experiments have differed from those just 
mentioned in that my object has been to modify, restrain, or inhibit 
diphtheria malady after it has been set up in these animals ; neverthe- 
less my results are of a sort to confirm those of Brieger and Fraenkel. 
But before I go further I would insist once again on need for obtaining 
accurate measure of the virulence of every diphtheria culture to be used 
upon guinea-pigs ; unless this be done confusion of result is very apt to 
arise. Cultures of diphtheria bacilli lose a good deal of virulence as 
time passes, especially Agar cultures (gelatine cultures have been found 
virulent even after keeping for several months); so that in order to 
obtain acute and virulent effects on guinea-pigs it is important that 
recent cultures be used; cultures, that is, which when inoculated 
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subcutaneously in sufficient dose produce swelling (haemorrhagic and 
codematous infiltration of the tissues) at the seat of inoculation, and death 
of the guinea-pig in 1-3 days. If the culture employed be not virulent, 
death is delayed according to the degree of attenuation; the animals, it 
is true, all show a tumour at the site of inoculation, which after several 
days can be felt as a firm swelling; but they do not die for several addi- 
tional days, sometimes not until after several weeks. But whatever the 
result of inoculation, whether acute or chronic malady be induced, I have 
with very few exceptions succeeded in obtaining good cultures of bacillus 
diphtheriz from the local tumour. Dr. Hamer will in another paper 
describe the distribution and relations of the bacilli in the diphtheria- 
tumours of experimental guinea-pigs in which death was considerably de- 
layed. Ido not, therefore, enter here into this part of the subject. But it 
needs to be stated that when virulent culture is desired a broth subculture 
should be made—-the source whence it is derived, whether virulent or 
attenuated, being matter of indifference—and this subculture should be 
incubated at 37° C. for one to three days before use for experiment. If 
1_1 ¢,c, of such culture be then injected subcutaneously into guinea-pigs, 
acute positive result will be produced in the great majority of instances. 


Experiment XIII.—On October 6th, 1890, five guinea-pigs were 
inoculated with a salt-mixture of gelatine culture of the diphtheria 
bacillus, which was three months and a half old. 

On October 8th three of the guinea-pigs had marked swelling at the 
site of inoculation. | 

On October 9th one guineapig was found dead, and a second very 
ill. Material from the induced swellings of the above guinea-pigs when 
inoculated on gelatine yielded numerous colonies of the diphtheria 
bacillus. 

On October 14th a second guinea-pig was found dead. 

On October 15th a third guinea-pig was found dead. 

On October 22nd a fourth guinea-pig was found dead. 

On October 24th the fifth and last guinea-pig was found dead. 

Each of these five animals had, post-mortem, at the seat of inoculation 
a firm necrotic tumour, and cultivations made with a particle of its 
tissue yielded numerous colonies of the diphtheria bacillus. 

This gelatine culture three months and a half old must then be 
regarded as having been an attenuated one, since of the five experi- 
mental animals one dicd on the 4th, one on the 9th, one on the 10th, 
one on the 19th, and one on the 21st day. 


Experiment XI1V.—On November 12th a broth culture incubated at 
37° C. for 48 hours was used for subcutaneous inoculation of six guinea- 
pigs, each receiving }-}<.c. in the groin. A companion broth tube 
having been exposed to 70° C. for five minutes (and hereby quite 
sterilised, since inoculations from it of broth and Agar tubes remained 
barren of growth) was two hours later used for further inoculation of 
four of the above six guinea-pigs. These four guinea-pigs will be 
referred to as the “vaccinated” guinea-pigs, and the remaining two 
as the “ control ” animals. 

On November 13th one of the four “ vaccinated” animals was found 
dead, A second “vaccinated” guinea-pig was very ill, and the other 
two much indisposed. Meanwhile the “control” animals had also 
decome iil, but not to so striking an extent as the “ vaccinated ” ones. 

On November 14th all six guinea-pigs, “ vaccinated” and “ control ” 
ee found dead with the appearances typical of the diphtheria 
malady. 
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In this experiment, therefore, the second inoculation, that with Arp. B. No.1. 
sterilised culture, tended if anything to accelerate the action of the first on the Etiology 


= of Diphtheria ; 
inoculation. by Dr. Klein. 


Experiment XV.—On November 14th six guinea-pigs were inoculated —_ Guinea-pig 
with gelatine culture of the diphtheria bacillus, a fortnight old. woof ¢*Ayrment 
the six were made to serve as control animals. ‘The other four were 
re-inoculated two hours later with broth culture of the organism 
(48 hours old) previously sterilised by boiling it for one minute. One 
and a half divisions of a Pravaz syringe of the sterilised broth culture 
were injected in each instance. 

On November 15th all six guinea-pigs had each a slight swelling at 
the seat of inoculation; but none seemed ill, all being fairly lively. 

The four experimental guinea-pigs were therefore again injected with 
the same material and in the same quantity as before. 

On November 17th one “ control” and one “ vaccinated ” guinea-pig 
were very ill and shaky when they tried to move. The other three 
“vaccinated” and both “control” guinea-pigs had now conspicuous 
swelling at the seat of inoculation. 

One November 18th one of the “control”? and one of the “ vacci- 
nated ” animals—those noticed the previous day as very ill—were found 
dead, both with appearances typical of the diphtheria malady. A 
second: “ vaccinated’ guinea-pig had great local swelling and was 
dying. ‘The remaining two experimental guinea-pigs were on that day 
and on November 19th, 20th, and 21st further injected with same boiled 
broth culture as before. 

The remaining “control” animal and both these “vaccinated ” 
guinea-pigs had at the last-named date big firm swellings at the site of 
the first inoculation ; and they died on November 28th, 7.e., a fortnight 
after the inoculation with living diphtheria culture. Cultivations made 
from the tumours at the sites of the inoculation in these animals yielded 
numerous colonies of the diphtheria bacillus. 

These two series of experiments, XIV. and XV., tend to show that 
no inhibition of any kind is produced in the guinea-pig that has been 
previously inoculated with living diphtheria culture, by subsequent 
repeated injection of it with sterilised broth culture of the diphtheria 
bacillus; the disease started by the living diphtheria bacilli would seem 
unmodified by the subsequent injection of the diphtheria toxins, be the 
culture which set it going, recent and virulent as in Experiment XIV., 
or of some standing and less virulent as in Experiment XV. And 
this was confirmed by further experiments. 


Experiment XVI. comprised several series of additional guinea-pigs  Guinea-pig 
dealt with in exactly the same manner asin Experiments XIV. and XV. aaa 
In some of the sub-experiments virulent recent broth culture, in others 
Agar culture several days to several weeks old, was used for primary 
inoculation, while for “ vaccination” and “revaccination” boiled and 
sterilised broth culture was employed. In each series two animals were 
kept for control, and four others were “ vaccinated ” and “ revaccinated ” 
on several subsequent days, 14-3 minims of sterilised culture being in- 
jected in each case. The result, as has been said, coincided completely 
with those of Experiments XIV. and XV. 

It must be concluded then that diphtheria disease once started in the 
guinea-pig by injection into that animal of a living culture of diphtheria 
bacilli, proceeds unimpeded whether or no the toxins of a sterilised broth 
culture be injected on several subsequent days. If anything this re- 
injection seemed in some animals rather to accelerate than retard the 
disease process. 
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No good prospect of arresting induced diphtheria disease in the guinea- 
ig was therefore to be expected from subsequent inoculation with 
diphtheria toxins. 

As a last series I have to mention experiments of gedit sort in 
which after a primary inoculation of the guinea-pig with diphtheria 
bacillus, cultivations of the bacillus pyocyaneus (both living and sterilised 
cultures) were used for “vaccination” and “revaccination” of the 
experimental animal. As a result a notable acceleration of the 
diphtheria disease in the guinea-pig was effected, as is recorded in detail 
in a separate report, pp. 248-46. | 


In concluding this paper I have briefly to note observations made by — 
me on what I propose provisionally to term “ casual diphtheria” in the 
cow and in the cat. 


CAsuAL DIPHTHERIA IN THE Cow. 


On November 4th, 1890, with assent of the Medical Officer of the 
Board, I visited, with Dr. Philpot, Medical Officer of Health of Croydon, 
a certain farm near Cr oydon, milk from which had been found by 
Dr. Philpot to have conveyed diphtheria to a large number of persons 
in his district. Dr. Philpot had not been able to find in conditions of 
the dairy, of the persons employed there, or of persons acting as milk 
distributors, any satisfactory explanation of the observed infectivity of 
the milk. And he was disposed therefore to suspect the cows themselves | 
as at fault in the matter. 

At the farm in question we found a cow, which had come there about 
the 29th of September, upon which at the date of our visit (4th 
November) were observed, on the right hind teat, two healing ulcers 
with slightly indurated skin in their neighbourhood. A second cow 
had on left hind teat several round ulcers ;4,-3 inch in diameter covered 
with brown crusts. On her right hind teat was another round ulcer 
the size of a sixpence covered with a brown scab. A third cow had 
on every teat round sores, some small, ,4, inch in diameter, others three 
times as large, all covered with scabs. The sores in this cow were, 
according to the milker, only about a couple of days old ; those in the 
second cow were similarly said to be about three days old. 

There were in the same shed other cows which showed on their teats 
round sores, some contracted and almost healed, others still covered 
with brown crusts. 

From the nature and character of these sores, and from the history 
I obtained of them, it was quite clear that there existed amongst the 
cows at this farm a contagious ulcerative eruption on the teats; an 
eruption moreover very much like that occurring in the cows experi- 
mentally inoculated by me, last year and this year, with cultivation of 
the diphtheria bacillus. 

Another instance of eruptive disease in the cow concurrent with 
diphtheria among persons consuming her milk, was brought to my 
notice by Dr. George Turner, Medical Officer of Health for Hertfordshire. 
This occurred early in April 1891, at a farm not many miles from 
Bishop’s Stortford, Dr. Turner took me to the farm, where we found a 
cow showing on several teats small round ulcers ; some contracting and 
healing, others recent and covered with thin crust. A second cow at 
this farm had on one teat a’ big round sore, about }-inch in diameter, 
covered partly with thin crust. A third cow had two sores on her teats, 
and three round contracting sores on base of the udder ; the skin about 
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these sores was much indurated, and the sores themselves still covered 
with thin brown crust. Dr. Turner had satisfied himself that diphtheria 
in certain human beings was to be referred to the milk coming from this 
farm, and further, that the milk at this farm could not have received the 
~ contagium of diphtheria from any human source there. 


In both these instances, be it observed, of cow disease associated with 
diphtheria among consumers of the milk of the affected cows, we have 
the same character of eruptive malady in the cow, namely, round ulcers, 
for the most part small, only +4,-inch in diameter, though others measured 
11-inch; ulcers of different ages, some older ones contracting and 
healing, others more recent and covered by thin brown crusts, and in 
certain of the ulcers a peculiar nodular induration of the base of the 
sore. ‘These several characters were, it will be remembered, all of them 
noticed in the eruption induced by me on cows in this and in last year’s 
experiments by subcutaneous injection of bacillus diphtherie. 


CASUAL DIPHTHERIA IN THE CAT. 


It will be remembered * that by a curious accident an epidemic of 
cat diphtheria was observed at the Brown Institution, during the spring 
of 1890, at a time when the two experimental cows, Nos. 1 and 2, had 
eruption on their udders, and the diphtheria bacilli in their milk. It will 
likewise be remembered that the outbreak commenced in two cats that 
had for some days been fed on the milk of the cows in question. I 
have now to speak of a similar epidemic of cat-diphtheria, which 
occurred amongst the store cats at the Brown Institution in 1891. 

Since last summer cats have continued to be kept at the Brown 
Institution, but until the beginning of March 1891 no illness was 
observed amongst them. On January 27th I, again at the Brown Insti- 
tution, inoculated subcutaneously two cows (Nos. 7 and 8, pp.223-26 of 
this report) with cultivation of the diphtheria bacillus, with the result 
of inducing in them, among other symptoms, udder eruption which in 
the case of one of the cows still persisted at the beginning of March. 
On March 5th I was informed by the chief attendant at the Institution 
that two of the store cats there had died on the previous day, and that 
other four cats were ill. Their symptoms were the same as those 
observed in last year’s cat epidemic, namely, sneezing and running of 
eyes and coughing ; the animals were very quiet, did not take their 
food, and were evidently very ill. On post-mortem of the two cats that 
had died 4th March, there was found pneumonia of both lungs (viz., 
grey patches of consolidation), and large white kidney with fatty 
degeneration of the cortex. These two cats it appeared had been ailing 
since about the third week in February. The other four cats referred. 
to as ailing on March 5th had been ill a few (2-4) days only. One of 
them—ill since March 2nd—-was bad, drowsy. At'the inner angle of 
each eye was a mass of muco-purulent matter; the animal could not 
swallow, lay on its side, and was very emaciated. When killed, 6th 
March, it presented the following post-mortem appearances:—A few 
grey patches of consolidation in each dung; in the upper part of the 
trachea and the lower part of the larynx the mucous membrane covered 
with a grey adventitious membrane very much like that of croup. Both 
kidneys showed whitish fatty patches in the cortex. 

Microscopic specimens of the membrane from the trachea, revealed a 
remarkable number of bacilli in small and large groups, which organisms 
closely resembled typical diphtheria bacilli. Many of them were club- 





* Report of the Medical Officer of the Local Government Board for 1889, pp. 
174-76. 
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shaped, some showing the swelling at both ends, others showing the 
segregation of protoplasm. 

The other three cats, though distinctly ill on March 6th, 7th, 8th, 
gradually got better, and in the end quite recovered. 

We have here, then, a remarkable repetition, at the Brown Institution, 
of exactly the same disease in cats that was observed there in these 
animals last year, and which corresponded clinically and pathologically 
with “natural” diphtheria in cats. As last year so also this year, the 
disease occurred at the Brown Institution. only when there were cows 
there which as a result of inoculation with diphtheria material had 
become affected with udder eruption. During the whole interval, when 
no diphtheria cows were at the Institution, no similar cat disease 
occurred there. 

No doubt, in 1891 as in 1890, the cow malady was transmitted to the 
cats, but the method by which it was conveyed on this last occasion is 
not clear. Though in 1890 the cat first taken ill had been fed with milk 
from the experimental cows, this cannot be affirmed for 1891. The 
attendants of the Institution, whose duty it was to feed and milk cows 
Nos. 7 and 8 and to feed the store cats, deny that milk of these cows 
was at any time given as food to the cats in question. 
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ETIOLOGY OF DIPHTHERIA. 


PLATH I. 
Fies. 1 and 2. 


Reproduced from photographs* of cover-glass specimens of material 
from cultures on gelatine of the pseudo-diphtheria bacillus obtained 
February 20th from the milk of Cow No. 8. 

Magnifying power, Fig. 1, 650. 
qin i, Bue 25k 000. 


Fie. 3. 


Reproduced from a photograph* of a cover-glass specimen of material 
from a culture on gelatine of bacillus diphtherice obtained February 23rd 
from the milk of Cow No. 8. 


Magnifying power, 650. 


[* The photographs for this volume were taken by Mr. EL. C. Bousefield. The “reproduc- 
tions’ of the photographs are by the Autotype Company. ] 
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ETIOLOGY OF DIPHTHERIA. 


PLATE II. 
Fies. 4 and 5. 


Reproduced from photographs of cover-glass specimens of material 
from cultures on gelatine of bacillus diphtherie obtained February 23rd 
from the milk of Cow No. 8. 

Magnifying power, Fig. 4, 650. 
” yy «ig. 5, £1,000. 


Exc, G, 


Reproduced from a photograph of a cover-glass specimen of material 
from a culture on gelatine of bacillus diphtheric, obtained ‘after death) 
from the local tumour induced in a mouse by subcutaneous inoculation of 
this animal with the bacillus referred to. 


Magnifying power, 1,000. 
[Fatal result in the mouse (with production of a local tumour contain- 
ing the bacillus diphtheriz) from inoculation of this animal with the 


bacillus in question, is only obtained in a small percentage of instances. 
Mice are far less susceptible of diphtheria disease than guinea-pigs. | 
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ETIOLOGY OF DIPHTHERIA. 
PLATE III. 
Bie. 7. 


Reproduced from a photograph of colonies on the surface (slanting) of 
nutrient gelatine, after two weeks’ incubation at 20° C., of bacillus diphtheric. 
The growth in question was a sub-culture derived from human diphtheria 
membrane. 
Natural size. 


Fie. 8. 
Reproduced from a photograph of a stab-culture in gelatine, after several 
weeks’ incubation at 20° C., of bacillus diphtherte from a similar source. 
Natural size. 


Fie. 9. 

Reproduced from a photograph of a stab-culture in gelatine, after several 
weeks’ incubation at 20° C., of bacillus diphtherie from the local tumour 
induced in a cow by subcutaneous inoculation of this organism. 

Natural size. 


Fie. 10. 
Reproduced from a photograph of a culture on the slanting surface of 


gelatine of a sample of the milk taken on February 23rd from Cow 
No. 8. 


Natural size. 

[The course of the milk drop, as it gravitated from the upper to the 
lower part of the slanting culture medium, is here well seen; and on the 
surface of the gelatine will be observed, in early stage of growth, nine 
colonies which on sub-culture proved bacillus diphtheriz. | 


Fie. 11. 

Reproduced ftom a photograph of a streak-culture on Agar, after a few 
days’ incubation at 37° C., of the mpseudo-diphtheria bacillus obtained 
February 20th from the milk of Cow No. 8. 

Natural size. 


Fie. 12, 
Reproduced from a photograph of colonies on the surface of Agar, of the 
same pseudo-diphtheria bacillus, after a few days incubation at 37° C. 
Natural size. 


. a 
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ETIOLOGY OF DIPHTHERIA. 


PLATE IV. 


Appearance presented by the eruption on the teat and udder of Cow 
No. 9 on the eighth day after subcutaneous inoculation into thisanimal of 
bacillus diphtheric derived from a human source. 


Plak 1 
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ETIOLOGY OF DIPHTHERIA. 


PLATE V. 


Fie, ft 


Appearance presented by the eruption on the upper lip of the calf of 
Cow No. 9, on the 9th day after subcutaneous inoculation of its mother 
with bacillus diphtherie. 


Fie. 2. 


Appearance presented {by the upper lip of the calf of Cow No. 9, seven 
days later than that illustrated by fig. 1. 


E 65260. Q 
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No. 2. 
FurtTHer OsservATIONs on ConcuRRENT INOCULATION of DirrerEnt A?P: B. Noo 2s. 
ber 1 On concurrent 
INFECTIONS in the same Anrmax Bopy; by Dr. Kuen, F.RS. Toon Reaioe 


different Infec- 
In continuation of last year’s (1889) observations, I give further ,ous" Bene 
details respecting the influence, one on another, of different infections >Y Dr Klein. 
introduced concurrently or in sequence into the same experimental animal. 
The dual infective processes that have since been under investigation are 
dealt with under the headings:—I. Bacillus diphtherie and _ bacillus 
anthracis; and II. Bacillus diphtherie and bacillus pyocyaneus. The 


experimental animals have been in every instance guinea-pigs. 


I. Bacillus Diphtherie and Bacillus Anthracis. 


Since guinea-pigs are very susceptible to both these infections, test of B. Awrmracis 
the influence of the one on the other within the bodies of these animals Diraruens EB; 
promised to be of interest. 

Experiment 1—An Agar tube having been inoculated on May 19th 
with blood of a guinea-pig dead of virulent anthrax, there was esta- 
blished therein by May 31st copious growth of anthrax, with spore for- 
mation. Similarly, an Agar tube having been inoculated with diphtheria ae 
bacillus on May 23rd, had by May 31st developed copious growth of | 
this organism. A particle of each growth was now mixed up separately 
in a sterile solution, so as to form in each instance a turbid fluid. These 
solutions were used on the same day (31st May) in the following e 
experiments :— & 

(a.) A guinea-pig (hereafter to be styled the anthrax control animal) | 
was inoculated with anthrax-salt-mixture alone. 

(6.) A second guinea-pig (hereefter to be styled the diphtheria control 
animal) was inoculated with diphtheria-salt-mixture alone. 

(c.) Other two guinea-pigs were inoculated each in the right groin Simultaneously 
with the anthrax fluid, and each in the left groin with the diphtheria ee 
fluid. 

On June 2nd the control anthrax guinea-pig was found dead of 


typical anthrax. So, too, the two (c) guinea-pigs were on this date 
found dead, both of typical anthrax. 


‘ 


On June 3rd the diphtheria control guinea-pig was found dead, and 
presented post-mortem the phenomena customary in these animals after 
death by inoculation with diphtheria material. 


Hence it appears that given concurrent inoculation of virulent diph- the anthrax 
: ; ‘ : , - . induced, not 
theria material and of virulent anthrax material, the guinea-pigs experi- modified, 
mented on succumb to typical anthrax after the interval customary 


when anthrax material alone has been introduced into their bodies. 

Experiment IJ.—In this experiment it was sought to ascertain the 
behaviour towards anthrax of guinea-pigs which had been previously 
made subjects of inoculation of the diphtheria bacillus, 
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(a.) On June 3rd three guinea-pigs were inoculated with salt mixture 
of Agar diphtheria cultivation. OnJune Sth each of them had a tumour 
at the seat of inoculation, and all were rather quiet. Each was now 
inoculated with blood of a guinea-pig dead of anthrax, and on June 7th 
(in 48 hours) all three animals were found dead of typical anthrax. 

(6.) On June 12th six guinea-pigs were inoculated each with a small 
amount of salt mixture and Agar diphtheria culture of 11 days’ incu- 
bation. The object in view in using this culture of some standing 
was to produce a rather slower diphtheria process than inthe previous 
cases. One of these six guinea-pigs died after two days, other three 
after four days, while the remaining two seemed well and lively on 
June 19th, seven days after inoculation, when only a trace of swelling 
could be felt at the seat of inoculation. Accordingly, at this date, z.e., 
June 19th, these two guinea-pigs were inoculated with blood of a 
guinea-pig that had recently died of virulent anthrax. Before 48 hours 
were over both of them were found dead with typical anthrax. 

This appears to indicate that antecedent inoculation with the diphtheria 
bacillus, even when the disease produced thereby is prolonged over 
several days, fails to exert any influence in modifying the effect of 
subsequent anthrax infection. 


II. Bacillus Diphtherie and Bacillus Pyocyaneus. 


As Bouchard, Charrin, and others have shown, this microbe occurs 
in so-called blue pus. Also they have shown that there exists a 
remarkable antagonism between it and bacillus anthracis, inasmuch as 
the chemical products of the bacillus pyocyaneus injected into rabbits or 
guinea-pigs, antecedent to or concurrently with inoculation of these 
animals with bacilli of anthrax, prevents development in them of 
anthrax disease. Woodhead and Wood .have confirmed these observa- 
tions, | 

It occurred to me therefore to test in the animal body the bacillus 
pyocyaneus in relation with the bacillus diphtheria. And first it 
appeared necessary to ascertain the action on guinea-pigs of the bacillus 
pyocyaneus itself; as to which for illustration of its cultural characters 
on Agar and in gelatine, see figs 1, 2, and 3, Plate VI. With refer- 
ence to its appearance in dried and stained cover-glass specimens, see 
fig. x, Plate VII. Two guinea-pigs were therefore inoculated in the 
subcutaneous tissue of the groin with several drops of a broth culture 
of the bacillus pyocyaneus.* These guinea-pigs each showed next 
day a large painful swelling in the groin, and appeared very quiet. 
One animal died after 30 hours, the other after 40 hours. In both 
there was found post-mortem much cedematous hemorrhagic swell- 
ing in the groin about the seat of inoculation; and internally, severe 
peritonitis with copious formation of purulent false membranes over 
liver, spleen, and parietal wall of abdomen. This peritonitis it was that 


* Broth inoculated with this bacillus and kept at 37° C., is uniformly turbid, and 
slightly tinted greenish-blue, in so short atime as 24 hours. The tint deepens on 
further incubation, and after several days there is loose, grey, thin, floccular deposit ; 
while on the surface of the broth appears a viscid grey pellicle. The whole broth 
seems turned into a thin jelly, the pellicle and floccular deposit mixing badly with the 
jelly. When pouring the contents of the culture-tube into a vessel, the jelly-like 
character of the broth becomes very conspicuous. On the surface of Agar the 
growth has the character of a tenaceous viscid pellicle, the Agar itself assuming a 
greenish blue colour, which gradually deepens as growth proceeds. In gelatine, slow 


liquefaction takes place, the superficial layers becoming beautifully tinted greenish- 
blue. 
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had caused death of the animals. In the local cedema and in the A?” B-No.% 


peritoneal exudation, numerous pyocyaneus bacilli could be demonstrated On coneurront 
in cover-glass specimens, and cultivations made from both localities pro- different Infec- 
duced abundant colonies of this bacillus. In neither of these particular tions in nae 
animals were pyocyaneus bacilli demonstrable in the heart’s blood; but in by Dr. Klein.’ 
other guinea-pigs subjected to similar experiment colonies were obtained 
therefrom. ‘These other experimental guinea-pigs had been inoculated 
with 4-2 ¢.c. of broth culture of the bacillus pyocyaneus, and in all 
of them local cedema and death in 1-3 days with severe peritonitis and 
purulent pseudomembranes, was the result. In each case the local 
cedema and the peritoneal exudation also contained the bacillus pyo- 
cyaneus very abundantly. It is therefore sufficiently clear that in broth 
culture this bacilius has a pathogenic action on guinea-pigs of a con- 
siderable degree of virulence. 
Experiment I1].—Six guinea-pigs were now inoculated subcuta- Brodie ol ie 
; < : . pyocyaneus ! 
tneuously, on January 22nd, with salt mixture of a gelatine culture of injected subse- 
the diphtheria bacillus incubated since December 11th. Two of them ee = 
; f erae . diphtherie ;' 
were kept as control animals, while the remaining four were half an hour ) 
later injected subcutaneously with three minims of a sterilised broth 
culture of the bacillus pyocyaneus. This broth culture had been incu- 
bated at 37° C. for several days before it was sterilised by exposing it 
for five minutes to a temperature of 60° C. Complete sterilisation of a 
test-tube culture once effected, subcultures therefrom prove always also 
sterile. 

On January 23rd all six guinea-pigs had a slight swelling at the site 
of the diphtheria injection, but took their food well. The four guinea- 
pigs of experiment were at this date re-inoculated, each with three 
minims of the sterile pyocyaneus broth culture. 

On January 24th one of these four experimental animals was found 
dead ; the other three were at this date very quiet and ill. 

On January 28th the remaining three were found dead. But the induced diph- 
two control animals did not die till February 3rd. So that superad- et embanced. 
dition to diphtheria inoculation, of inoculation with sterile culture of 
the pyocyaneus appears to have in the four experimental animals 
accelerated the diphtheria disease considerably. 

This experience therefore is in strong contrast with, for instance, that 
of Charrin in regard to anthrax. He found anthrax of the guinea-pig 
inhibited, not accelerated, by inoculation of these animals with the 
chemical products of bacillus pyocyaneus. 

Further illustration of the fact that inoculation of diphtheria- 
guinea-pigs with the chemical products in a pyocyaneus culture tends 
if anything to enhance the action of the diphtheria bacillus, is afforded 
by the following experiment. 

Experiment 1V.—On January 26th six guinea-pigs were inoculated Experiment 
subcutaneously with five minims of a broth culture (four days old) of "Pet 
the diphtheria bacillus. Four of them were two hours later further 
inoculated subcutaneously with one minim each of sterilised broth 
culture of the bacillus pyocyaneus. 

On January 27th these four animals were re-inoculated with one 
minim each of the same sterilised pyocyaneus culture. 

In the morning of January 28th one of the control guinea-pigs die 
presenting at this date a big tumour at the site of inoculation. In the 
evening of the same day the other control guinea-pig died. Meanwhile 
all four of the guinea-pigs of experiment had died on the night of 
January 27th—28th. 

And as with the sterilised so with non-sterilised cultures of bacillus Summary. 
pyocyaneus. Broth cultures containing the living organism itself had, 


result as before. 
d, 


o> ae 











App. B. No. 2. 
On Concurrent 
Inoculation of 
different Infec- 
tions in the same 
Animal Body ; 
by Dr, Klein, 


246 


when inoculated into guinea-pigs, no effect in checking diphtheria disease 
previously set going in these animals; as was proved by several experi- 
ments. These further experiments subjected guinea-pigs to injection 
of one minim each of living broth culture of bacillus pyocyaneus on 
two separate occasions, 2 hours and 24 hours respectively, after previous 
inoculation with bacillus diphtheriz. As a result, in every instance the 
animals of experiment died of diphtheria disease earlier than the control 
animals. | 

There can be no question then as to the relations of the diphtheria 
bacillus and the bacillus pyocyaneus being fundamentally different from 
those previously proved to exist between the bacillus anthracis and 
bacillus pyocyaneus. 


A large number of important experiments of similar sort were next 
instituted as to relations of bacillus pyocyaneus and the bacillus of 
tubercle. These, which will be dealt with in a separate report, are 
still in progress. It may, however, be here stated that evidence has 
already been obtained justifying expectation that the chemical products 
of bacillus pyocyaneus will be found to have distinct inhibitory action 


on the tubercular process. [See in this connexion figs. y and z, 
Plate VII. ] 
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CONCURRENT INFECTIONS, 


PLATE VI. 
Eres. 


Streak-culiwre on the surface of Agar of bacillus pyocyaneus ; after five 
days’ incubation at 37° C. 
Natural size. 


Fie. 2. 


Stab-cultwre in gelatine of bacillus pyocyaneus ; after five days’ incubation 
at 20° C. 
Natural size. 


Pie.3: 


The stab-culture represented in fig. 2, after ten days’ incubation. 
Natural size. 


[In both the above stab-cultures the surface of the gelatine was in 
process of becoming liquefied: liquefaction having advanced further in 
the case of fig, 3 than in fig, 2.| 


— 948 


CONCURRENT INFECTIONS. 


[PLATE VII. 


Fie. 2. 


Reproduced from a photograph of a cover-glass specimen of material 
from a culture on Agar of bacillus pyocyaneus. 
Magnifying power 1,000. 


Fig. y. 


Reproduced from a photograph of a cover-glass specimen of material 
from the interior of a tubercle in the capsule of the spleen of a guinea-pig 
that eleven weeks subsequent to inoculation with tubercular material had 
been repeatedly injected subcutaneously with sterilised culture of bacillus 
pyocyaneus. 

Magnifying power 650. 

[The bacilli here shown, which were typical tubercle bacilli, were most of 

them contained within cells. | 


Fic. 2. 
Reproduced from a photograph of a similar cover-glass. 
Magnifying power 1,000. 
The six large cells deposited in the photograph, each contained numbers 


of tubercle bacilli. Elsewhere in the specimen,—as shown in the lower part 
of the photograph,—the tubercle bacilli were free. 


[The photographs for this volume were taken by Mr. H. OC. Bousefield, The 
‘* reproductions” of the photographs are by the Autotype Company. | 
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No. 3. App. B. No. 3. 
Pi ° On Meat-Pie 
Report on Maat-Pie Porsonrine at PortsmourH ; by Paton ne of 
Dr. KLEIN, F.R.S. Portsmouth; by 
Dr. Klein. 


Dr. Mumpy, Medical Officer of Health of Portsmouth, reporting to 
his Sanitary Committee on an outbreak of diarrhcea at a school in that 
borough, tells a story of food-poisoning as follows :— 


“On February 26th, the day on which the Queen launched 
“ H.M.S. ‘ Royal Arthur,’ nine boys and a master returned from 
‘‘ viewing the launch, getting to the school house about 2 o’clock. 
They then had dinner, at which meal they partook of two cold 
“ meat pies. The meat pies had been made and cooked the 
previous day, together with a third meat pie, some treacle pies, 
‘ and some tartlets. The meat was bought fresh from the butcher’s 
‘< for the purpose ; nothing else was used except:the fresh meat and 
‘“‘ the paste. The same paste was used for the meat pies and 
‘“‘ treacle pies and tartlets. Later in the afternoon the same meat 
“ nies were partaken of by two maid-servants and a man-servant. 
‘ Whilst eating the pies it was remarked that the meat was tough, 
but nothing else was noticed about the pies. One boy finding 
the meat tough contented himself by eating the paste and gravy 
“ only. 

‘ No ill effects were discovered until about four o’clock on the 
following morning, when one of the boys was awakened with 
‘¢ cramp in the abdomen and diarrhea. Within three hours of that 
“ time, and with only a single exception, every one who had 
“ partaken of these meat pies was taken ill in the same way. The 
“ boy who only eat one mouthful of meat but eat freely of the 
gravy and paste was as ill as those who had eaten more meat. 
“ The chief symptoms were pains in the abdomen, diarrhea, 
headache, and malaise; all of them gradually passed off, none of 
‘‘ the patients remaining ill more than 380 hours. The exception 
“ above referred to was the man-servant who eat very little of the 
pie, ‘he hardly touched what was given him.’ 

“There were other vLoys and adults living in the house who eat 
of the treacle pies and tartlets made of the same paste, but none 
“* of them were taken ill. 

“Tt would, therefore, appear that the cause of the diarrhoea was 
contained in the meat or the gravy of the pies. I secured all 
that remained of the second pie, and the whole of the third pie 
which was untouched; the first pie had been entirely eaten. 
‘‘ Portions of the second and third pies I sent to Dr. Klein, F.R.S., 
“ at the request of the Medical Officer of the Local Government 
Board. Parts of the remaining portions I subjected to chemical 
analysis in seeking for known irritant poisons, but by this 
examination I did not make any discovery. I also made some 
cover-glass preparations both from the meat and from the gravy 
in order to look for micro-organisms. In the gravy of both pies 
I found an immense number of rod-like bacteria, but I was not 
able to pursue this examination further. The cover-glass pre- 
parations made from the meat did not yield any bacteria.” 


On March 2nd I received from Dr. Mumby two jars containing “ meat 
pie,” cut up in pieces. One jar, labelled “Cut pie,” contained the 
remains of a pie that had been partly consumed by persons who later 
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on were taken ill with diarrhea. ‘The other jar labelled “ Uncut pie,” 
contained part of a pie made at the same time, and from the same ingre- — 


dients as the “ Cut pie,” but none of which had been consumed as food. 
The contents of both jars consisted of crust, pieces of beef, and fat, to 


which was adhering a good deal of jelly. These contents were without - 


odour. 3 

On microscopical examination of the jelly adhering to and surround- 
ing the pieces of meat, there were observed in it very numerous bacteria, 
chiefly bacilli of various lengths. Some:of these were mobile, some 
non-mobile ; amongst them a few forms looked like diplococci.. With a 
view to separate these forms, gelatine plates and Agar plates were in- 


oculated with material from the jelly, the former plates being incubated — 


at 20°C., the latter at 37° C. In this way it was ascertained that in the 
jelly of both pies each of two species of microbe (a and 6) were very 
abundant, altogether outnumbering other sorts of organisms. 

Species (a) is a short bacillus growing either singly or in dumb- 
bells, non-mobile and growing better in the Agar plates than in the 
gelatine plates; the former showed after 24 hours innumerable colonies 
of this organism, in fact in some plates it appeared almost in pure 


cultivation. Transferred from the Agar plates to gelatine tubes at 20° C. 
‘this species grew well. In streak culture hereon the streak of inocula- 


tion is, after 24 to 48 hours, marked as a translucent flat band with 
crenate edges (fig. a, Plate VIII.). After several days its breadth is 
several millimetres to one centimetre; flat and thin, its edges very 
ragged and crenate (Plate VIII., figs. 6 and c).. In stab-culture (fig. d, 
Plate IX.) in gelatine it forms in the depth a greyish white line of 
dots ; on the surface a thin crenate plate. ‘The characters of the growth 
on and in gelatine are well shown in figs. a and 6, Its appearance in 
cover-glass specimens, dried and stained in the usual way, are shown in 
figs. e and f, Plate IX. As will be seen from figs a and 4, it grows 
better and quicker on the surface than in the depth (fig. d) of the 
gelatine. In broth it grows well, and forms uniform turbidity. Broth 
cultivations of this bacillus have no unpleasant odour; on the contrary 
they have a rather pleasant aromatic smell. 

Species (6) is a mobile bacillus, soon forming by multiplication 
chains and threads, rapidly liquefying the gelatine and giving it a 
greenish colour. Liquefaction was pronounced as early as after 24 
hours, and for this reason this species was easier obtained from the 
gelatine plates than from the Agar plates ; moreover it does not grow 
on Agar at 37° C. so well as on gelatine at 20° C. This species too, 
while liquefying the gelatine, produced an offensive odour ; in fact it 
appeared to be bacillus fluorescens liquescens, or a species very closely 
related thereto. 

The third species, viz., the coccus mentioned above, was also isolated 
and proved to be a white slowly liquefying species of staphylococcus. 
Its numbers present in the jelly were however small. 

Sub-cultures of these three species were next used for testing their 
pathogenic action, if any, on animals. But previous to this the pie 
itself received from Portsmouth had been tested on mice. 


Feeding Experiments with Pie-Material. 


Experiment I.—(1.) On March 2nd, i.e. on the day of receipt of the 
jars, four mice were fed with pieces (jelly, meat, and crust) of the 
“ Uncut ” pie. 

(2.) At the same time, additional four mice were fed with “ Cut” pie. 

On March 3rd these animals seemed all right. Those fed with the 


“Uncut” pie had eaten up the greater part of what was given them; - 


% 
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the others fed with “ Cut” pie had not eaten more than a third of their 
~ allowance. 

_ In the morning of March 4th three of the four mice fed with “ uncut ” 
pie were found dead ; also two of the four fed with “Cut” pie. The 
post-mortem appearances in all six mice were identical, and they are 
thus recorded in my note-book :— 

_ ©The blood of the heart is fluid; both lungs much congested, the 
liver, kidneys, and spleen dark ; spleen not enlarged ; the small intestines 
relaxed and filled with mucus, in which was found a good deal of 
detached epithelium.” 

The last of the four mice fed with “ Uncut” pie, which was distinctly 
— ill on the morning of 4th of March, died that evening. It presented 
the same post-mortem appearances as in the others. 

The other two mice fed with “‘ Cut” pie remained alive. 


Experiment 1I.—On March 4th, 7.e:, the third day after receiving the 
pie-material, four mice were fed with “ Uncut” pie, other four with 
“Cut” pie. At this date the materials had the odour of putrefaction. 

Of the four mice fed with “Uncut” pie, one was found dead on 
March 9th ; the other three, as also the four fed with “‘ Cut” pie, remained 
unaffected. ‘The post-mortem appearances of the mouse that died were 
identical with those already described. 


Experiment IYI.—On March 7th both sorts of pie material were again 
used for feeding mice, four in each instance. By this date the putre- 
factive odour of the pie stuff had become so intense that the materials 
had to be destroyed. None of the eight mice fed on March 7th showed 
anything abnormal ; they remained well. 


From these experiments it appears that a decidedly poisonous action 

on mice was possessed by these pie-materials, but that such poisonous 
action gradually disappeared as putrefaction of these materials became 
pronounced. 
_ By March 7th the rapidly liquefying species (6) alone of the above- 
mentioned organisms was obtainable by cultivation from the pie material, 
and hence it appeared clear that this (6) species had had no share in 
the poisonous quality of the pie; rather it was to be thought of as 
having been concerned in the putretactive process which had become 
established in the pie-materials. 

Direct experiment on mice, however, with (6) bacillus settled the 
question as to its lack of infective quality, since mice fed or inoculated 
with gelatine and broth cultures of this bacillus remained perfectly un- 
affected. And a like result was obtained from feeding mice with the 
species of coccus above mentioned as also isolated from the pie-jelly. 
But a different result appeared when the (a) species of bacillus was 
used for experiment,—as has now to be recorded. 


Inoculation and Feeding Experiments with Bacillus (a) from the 
| Pie-Material. 


Experiment 1V.—With broth culture of species (a) two mice were 
inoculated. ‘The broth culture had been incubated at 37° C. for three 
days, and about 4 c.c. of it were injected under the skin of the back of 
each mouse. Both animals remained perfectly well. This experiment 
was repeated on two additional mice with the same negative result. 


Experiment V.—With broth culture of species (a2) two mice were 
fed on March 31st at about 11 a.m. In the afternoon both mice were 
found very ill; their coats were rough and their eyes small; they were 
very quiet, and their breathing was very rapid. On April Ist one of 
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these mice was still ill. The other seemed a little better; it moved 
about, its eyes were open, but its coat was still rough. 

On April 2nd the first-mentioned mouse was found dead ; the other 
was distinctly better and livelier, and in another 20 hours this animal had 


quite recovered. 


The dead mouse presented the following post-mortem appearances :— 
Both lungs dark red, almost hepatised ; liver, spleen, and kidneys dark ; 
spleen not enlarged ; the small intestine relaxed and full of mucus. 

Experiment VI.—With broth culture of the organism, made on 
April 1st, four fresh mice were fed on April 4th. On April 5th, all four 
animals were distinctly ill. One died on the night of April 5th, but 
the other three gradually recovered; on April 6th they were again 
livelier, on April 7th they seemed quite recovered. 

The post-mortem appearances of the mouse that died were identical 
with those of the former cases. 

Attempt was made to recover from the bodies of the mice that died 
under experiment—whether after feeding with pie-material or with 
culture of the bacillus derived therefrom—the micro-organism that had 
been introduced into their bodies. To this end the heart’s blood, the 
congested lung tissue, and the spleen pulp were duly examined and 
tested. But only from the mouse of Experiment V., that died on 
April 2nd, could the bacillus in question be recovered. In this case two 
gelatine tubes having been inoculated by rubbing over the slanting 
surface of the medium within them a particle of Jung tissue, one tube 
remained sterile, whereas the other showed three colonies of the 
bacillus. 


As a result of this investigation it would appear that the bacillus (a) 
forms in culture a chemical poison, which, when received by mice into 
their alimentary canal, produces illness and death of these animals; and 
that the post-mortem appearances in their bodies are identical with those 
that were produced by feeding mice with the pie itself. 

Also it appears that bacillus (a) itself is not, on tnoculation, patho- 
genic; inoculated into mice it produced no result whatever. This 
Portsmouth pie-poisoning, therefore, has much in common with former 
cases of food-poisoning investigated by me, notably with the Shrews- 
bury, Carlisle, and Retford cases reported on in previous years. It has 
to be added, however, that the organism now isolated is morphologi- 
cally and culturally different from the three species found in the Retford, 
Shrewsbury, and Carlisle materials respectively. 
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MEAT-PIE POISONING. 


PLATE VIII. 


Figs. a, 6, and c. 


Reproduced from photographs of streak-cultwres on gelatine of the non- 
motile bacillus from the Portsmouth pie :— 


Fig. a,—appearance after two days’ incubation at 20° C. 
29 b,— 39 99 two weeks’ 99 99 99 99 
3 Oo 93 99 four weeks’ 9 9399 99 


Natural size. 


‘(The photographs for this volume were taken by Mr. H. C. Bousefield. The 
** reproductions” of the photographs are by the Autotype Company. ] 
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MEAT-PIE POISONING. 


PLATE IX, 


Fic. d. 


Reproduced from a photograph of a stab-cultwre in gelatine of the non- 
motile bacillus from the Portsmouth pie; after two days’ incubation at 


20° C. 


Nature size. 


Fig. e. 


Reproduced from a photograph {of a cover-glass specimen of material 
from a culture on gelatine of the same bacillus. 


Magnifying power 1,000. 


Fie. f. 


Reproduced from ‘a photograph of a cover-glass specimen of material 
from a culture on Agar of the same bacillus. 
Magnifying power 1,000. 


PLATE IX. 








te. d. 
% 
Ds 
cw, 
+ 
Fie. ¢ | 
e a 
has 
5 Ye 2 «5 
as a PD 
& ; ~*~ Uy “ 
a ; f£ 
” iy > pe 4 9! 
. .” Oo’ y . 
re js me ste 
ra e an 4 6% 
- ** ag 0347 > Poa 


* Pi 
t< he Piet a 
r @ #e (Hat, , 3 ; 
HW “ 4 , 4, | 
HIG. j. “ 


«'% v4 ing 8 $e hes ’ 
, . © 3 
es ey ute a tw s S 
a? ae Poe yy . a sai Ye 
* a Pa ws a 7) a, 2 s as , , 
oa o. a* “ A> = - 9 a : ' 
? Pe tan ets, ™ . 
a) nal ‘s% “hep : 
fc” y s sad b 2 
é a ¢ . s * % ; 
id fins P 





255 


No. 4. 
On the Coemicat Parnotoey of ANTHRAX; by Sripney Martin, M.D, 


In my report* last year (1889—] 890) I described experiments which 
demonstrated the following points :— 

1, Anthrax bacilli grown in a solution of alkali-albumin (made from 
serum) transform the proteid into two albumoses resembling the proto- 
and deutero-albumose of peptic digestion, ‘These were called anthrax- 
albumoses. The bacilli also formed a strongly basic body which was 
provisionally called an alkaloid. 

2. Tested on inice, the physiological action of these products was as 
follows :—The pure albumoses, injected subcutaneously in large doses, 
induced a widespread local cedema, with the death of the animal by 
gradually increasing coma, the spleen being in some cases enlarged. 
The basic body, in much smaller doses, produced similar results, only 
much more rapidly, the spleen being constantly found enlarged. The 
basic (alkaloidal) body, in fact, appeared, as the phrase is, to ‘ select” 
the spleen. 

3. This basic body was regarded as formed from the albumoses, since 
the alkaline reaction given by them seemed to indicate that the base was 
in a nascent condition in the albumose molecule. Had the base been 
simply attached to the albumose, prolonged treatment with solvents and 
acids would, it was thought, probably have removed it. This was found 
not to be the case. \ 


In my present report I propose to consider the following points —_— 

1, The chemical products of attenuated and of virulent anthrax bacilli. 

2. The physiological action of the mixed anthrax products (albumoses 
and alkaloid), after subjection to heat. 


3. The production in experimental animals of fever by means of these 
anthrax products. 


4, The separation of these products from the tissues of animals 
suffering from induced anthrax, and experiment therewith on mice. 


1. THe Propucts or ATTENUATED AND OF VIRULENT BACILLI 
oF ANTHRAX, 


In my early artificial cultures I used an attenuated virus such as is 
usually bred in laboratories. A pure cultivation of these attenuated 
acilli was on inoculation fatal to mice, as also to guinea-pigs ; but not to 
sheep, even when the splenic pulp of a guinea-pig killed by the anthrax 
culture was used for taeir inoculation. In the sheep it produced a local 
lesion, but no well-marked fever or other symptoms. 


* Report of the Medical Officer of the Local Government Board, 1889-1890, 


p. 235. 
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In my later experiments I used a virulent anthrax organism obtained 


Onthe Chemica] 12 pure culture from the natural disease in the cow. 


Pathology of 


Anthrax; by Dr 


Sidney Martin. 


"and of virulent 
cultures, 


chemically 
identical. 


Boiling anthrax 
products 


fails to destroy 
their activity: 


The differences of the growth of attenuated and of virulent anthrax 


’ bacilli in solutions of artificial serum, is one of degree not of kind. The 


chemical products formed by both are the same. But while the bacilli 


_. of the attenuated virus soon (in a fortnight or so) become degenerate 


and the products formed by them are always small in quantity, virulent 
bacilli will grow rapidly, will not so soon become degenerate, and will 
manufacture a large quantity of chemical products. It is therefore 
advisable always to use virulent bacilli for artificial cultivation. 
Attenuated bacilli and virulent bacilli, alike form spores. 

If several flasks containing the same strength of artificial serum be 
simultaneously inoculated with anthrax bacilli of the same culture, and 
one flask examined at the end of a week, another at the end of two 
weeks, and so on, it will be found that albumoses are the first products 
formed from the alkali-albumin, but little alkaloid being then present ; 
that as the base increases in quantity the albumin and albumoses 
diminish, until a culture is at length obtained in which the proteid has 
been transformed almost completely into the base. This appears to be 
a direct proof that the base is formed by the bacillus from the proteid 
present in the culture medium. If incubation of the culture be further 
continued the proteid disappears altogether ; bit the base also diminishes 
in quantity, being apparently decomposed. ~ 


2. THE PuystoLoaicaL ACTION, AFTER BOILING, oF THE MIxED 
ANTHRAX PRODUCTS. 


By mixed products is meant the mixture of albumoses and base 
obtained from an artificial serum culture three or four weeks old. 

These products concentrated at 100° C., and inoculated subcutaneously 
into mice, gave results as follows :— 


—_—_——_ 





Dose per Kilo. 











J Dose injected. Body-Weight of Animal. 
Wt. in Effect of Inoculation on 
Grams. Experimental Animal. 
of Mouse. 
Albumose. Base. Albumose. Base. 
al 0°012 0°018 0°38 0°58 Sluggish for 3 days ; re- 
32 0-012 | 07018 0°37 0°56 soe 


2 é Comatose in 2} hours; death 
- | oe ow in 19 hours. Large local 
‘ ; : edema; spleen enlarged 
23 0°018 4 & 1°24 


0°028 and congested. 


| 
23 4 0°8 1:24 | In a state of stupor in 19 
hours ; recovery in 4 days. 


This experiment (confirmed by others) shows that prolonged boiling 
does not destroy the physiological activity of the anthrax ‘products. 
But the above recorded toxic and fatal effects are to be ascribed chiefly 
to the base and not to the albumose, since, as was shown in my last 
report (op. ctt. p. 246), prolonged boiling destroys the activity of the 
albumoses. 


a le Es: ees 


ee 





257 


If the culture filtrate instead of being boiled be concentrated in vacuo 
at 35°-40° C., the mixed products have an action similar to that just 
stated: ‘Thus, in the case of a guinea-pig weighing 641 grammes, 
0-03 grm. of albumose and 0°17 grm. of the base in 10 minims of water 
were injected into the thigh. I[n a little under 24 hours there was well- 
marked local cedema, but no apparent illness of the animal except fever. 
In 48 hours double this dose was injected into the other thigh. In two 
hours the animal was in a state of stupor, with local edema. ‘The 
stupor passed into coma which lasted with varying intensity for 
50 hours, when recovery ensued. During this time the oedema spread 
all over the side of the abdomen and thorax up to the fore legs. 
Although death did not result, the action of these mixed products was 
to produce a spreading local cedema with fever (see Chart IT.), and coma. 
The symptom coma, must however be in great part ascribed to the base, 
as the dose of albumose given (0°09 grm. in all) does not by itself 
produce this symptom (see Chart III.). 


3. THe Propuction oF Fever BY MEANS OF THE ANTHRAX 
PRODUCTS. 


These experiments with reference to fever, and to the amount and 
duration of it, were performed cn guinea-pigs. The temperature was 
taken in the rectum at frequent intervals before and after the injection 
of the poison. ; 

The rectal temperature of the guinea-pig varies about 2° F. The 
average of 61 observations on 12 healthy animals in mid-winter 
(November to January) was 100°06° F. (37°8° C.). ‘The temperature 
is sometimes as low as 99°8° F. (rarely 99° F.), and sometimes as high 
as 101°4° F. 

It was found best, therefore, to take the temperature not less fre- 
quently than every two hours during a part of the day preceding the 
inoculation, and to contrast the average normal temperature thus ascer- 
tained with the average temperature observed after the inoculation. 

The following table shows the average temperature of nine individual 
normal guinea-pigs (5-8 observations on each) :— 


O93 he 2 a Oe 
99 -6° : E sn Spee. 
99-7° a i i iBt "6° 
100°3° 3 F - ps 
100: 3° “ = Pa ae 
100°6° : 2 ER 8 
100:7° Z » = 9879? 
100°7° 2 4 =. 8° 2° 
100°8° i 2 a 38°3° 


(a.) Effect of the mixed anthrax products concentrated in vacuo at 
35°-40° C. 


Experiment I—Two doses given of albumose 0°03 grm., and of base 
0°027 grm. ‘Total dose of each, 0°06 and 0°054 gramme respectively. 

After the first dose there was a febrile period of 32 hours, at the 
end of which the temperature was found to have suddenly risen 3° F. 
above the average normal. The next morning, the temperature having 
not yet fallen to the normal average, the second dose was given. It was 
followed, after two hours, by a higher rise of temperature than was pro- 
duced by the first dose, and the animal remained slightly febrile for over 
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Arr. B.No.4. 48 hours (see Chart I.). There was no stupor or coma or any constitu- 


On the Chemica] tional symptom except fever. There was however well-marked local 


Pathology of 
Anthrax ; by Dr. cedema. 


Sidney Martin. 
Cuart I. 


. GuInra-Pié weighing 522 grammes.—A mount injected on each occasion :—albumoses, 0°03 gram., 
base 0°027 gram. Total dose in each instance per kilo. body-weight of animal, 0°113 and 
0°103 gram. respectively. 


REsuLt.— Besides the sudden rise of temperature, great local cedema ; no general symptoms. 





Hours under Observation as regards Bodily Temperature, on Days antecedent and 
subsequent to Experiment. 


Day before Day of : 5 4 : 
Experiment, in Experiment, in Bpeped Dy. ie Ppa mn wales eet ia 
ars Hours. 2 222 (16hours). | 2 2 22(16 hours). | 2 2 2 2(16 hours). 


22 2 2 (16 hours). | 2 2 2 2 (16 hours). 
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104 | | es! ‘eed i [Ae be oe 39:9" 
eae ze serra Gi ic ee 
© a aS He a clea Sarranmer = 
103 Beate Pri r pare 
102} ese aeeeee CECE ESSA el 
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roi} 38-3 
[anes seeerianianii ig BEECH HH A 
100}-|— i: 377 
coo Ocoee ae Glee me meld Snes AC | : 
99 
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a, First injection R. thigh. 0. Second injection L. thigh. c. Well-marked local ee (R. thigh). 

d. Gidema from thigh to fore leg (L. side). 

Experiment II.—The effect of a larger dose of the same products 
similarly concentrated at 35°-40° C., is shown in Chart II. It represents 


the effect on the temperature of each of two doses, the second of which 
was the larger. 


CuarT IT. 


GUINEA-PIG weighing 641 grammes.—Amount injected :— 


First dose—Albumoses, 0°03 gram.; base, 0°17 gram. 
Second dose.— Albumoses, 0°06 gram.; base, 0° 34 gram. 
-Rresuttr.—Besides the sudden rise of temperature, great local cedema, stupor, and coma. 





Hours under Observation as regards Bodily Temperature on the Five Days of 





Experimentation. 
First Day, Second Day, Third Day, Fourth Day, Fifth Day, 
in Hours. in Hours. in Hours. in Hours. in Hours. 


222 2 (16hours). |]2 2 2 2 (16hours). | 2 2 2 2 (16hours). | 2 2 2 2 (16 hours). | 2 2 2 2 (16 hours). 





PERE 


a. First injection. b. Second inj.etion. 
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A rise of temperature occurred, it will be observed, at intervals of App. B. No. 4. 
Pana a) ae a5 Ve RO’ we a oak 
24 and 3% hours, respectively after inoculation ; and after the second 9, i.¢ Chemical 
dose, lasted (with exception to be noted) for nearly 48 hours. It is also Pathology of 
to be observed that the temperature fell to normal on the day following Sane Mea E 
the second dose, and that this fall was succeeded by a reactionary rise. 


Coma and spreading cedema were present. 


(b.) Effect of the mixed products boiled for 2-8 hours in an open 


vessel, 


If the culture filtrate be concentrated at 100° C., the products are still Pala seat an 
capable of producing a rise of body temperature. : 
The fever thus produced in guinea- pigs,—as shown in the following 
table relating to two of these animals (a and 6) weighing respectively 
(648 und 516 grammes,—commences 2-3 hours after the injection and 
persists for several hours; but it is not so prolonged as that produced 
by the unboiled products. 
In one guinea-pig, it will be noted, there was a well-marked de- 
pression of ‘temperature instead of a rise ; a circumstance that has not 
been observed except with the heated products. 





Temperatures of— 


























| Time after 
. Date. | Hour. tae ac | Remarks. 
| | Injection. Guinea-pig (@).|\Guinea-pig (0). 
1890. hrs. mins. 
Dee. 1 = -9,.0°aa, — 98°8° F. 99°4° F. | Neither animal 
. ; showed any 
» =| 10.0 ,, ] 100° 99°8 symptom ex- 
; cept the de- 
a - | 10.20 ,,- | Injection.* — — pression or the 
_ vise of temper- 
- PEAS bec, 0 40 100°4° 100°4 ature noted. 
- Seer ee eae 1 40 98-° - 102: 
, sn meOs wn ore Ae 98°6° 1018 
: ace Of, 3 40 96°4° 1028 
e 2” Oe «, 4 40 966° 102'8 
Fy oN ia? <a 4 40 968° 102'4 
2 laa. SOgh 6 10 97° 101°8 
Dec. 2 - 9 0” aa. 22 40 L00:47 100°4 
i x HT OO, 23 40 100°2° 101° 
| 








* Into guinea-pig Hy. albumose, 0°052 grm.; base, 0°076 grm, 


” » 5 ” 0°0 Ohi et ieee ” 


The question as to which of the products, the albumoses or the basic 
body, was the most active agent in the production of fever was settled 
by observing the effect of the purified albumoses and of the base in 
separate experiments. 


RZ 
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(c.) Effect of the Anthrax Albumoses alone. 


Each of two guinea-pigs received 0:09 grm. of mixed proto- and 
deutero- aibuniee: the solution having been boiled for 30 seconds 
before injection in one case, and left unboiled in the other. The effect is 
shown in Chart III., where for the purpose of contrast the effect, on 
a third guinea- pig, of a similar dose of purified proto- and deutero- 
albumose formed in peptic digestion is also exhibited. 


Cuart III. 


Uprer Turck Line.—Temperature of a guinea-pig weighing 430 grammes, 
injected subcutaneously with 0:09 gramme anthrax-albumoses, unheated. Dose 
per kilo. of body-weight 0:2 gramme. ~ 

MippLe Juin Line.—Temperature of a guinea-pig weighing 440 grammes, 
injected with 0°09 gramme anthraz-albumoses, boiled in solution for 30 
seconds. Dose per kilo. of body-weight, 0°2 gramme. 

Lower Broxen Line.—Temperature of a guinea-pig weighing 460 grammes, 
injected with 0°09 gram. peptic albumoses, unheated. Dose per kilo. of body- 
weight, 0°195 gramme. 

No local edema; no general symptoms, except fever, in any of the guinea-pigs. 





Hours under Observation as regards Bodily Temperature 
during Three Days; One Day being antecedent = 


Experiment. 
Day before Day of 
Experiment, in Experiment, in gee a Me 
Hours. Hours. 2 2 2 2 (16 hours). 


2 22 2(16 hours). | 2 2 2 2. (16 hours), 








a. Time of injection of anthrax-albumoses. 
b. 2 ~ . peptic albumoses. 


Boiling the solution for a short time appears therefore to have only a 
slight effect in diminishing the fever-producing activity of the anthrax 
albumoses. ‘The character of the fever is the same as that described as 
following the injection of the mixed anthrax products. The animals 
now in question showed no local cedema and bad no symptoms but rise 
of temperature. 


(d.) Effect of the Anthrax Basic Body alone. 


The anthrax base caused a slight rise of temperature only, or no 
rise at all. ‘This is shown in Charts LV. and V. 
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Cuart LV. 


GUINEA-PIG weighing 450 grammes, injected 
subcutaneously with 0°08 gramme of the 
anthrax base. Dose per kilo. body- 
weight, 0°177 gramme. 

Local edema; no general symptoms. 





Hours under Observation as regards 
Bodily Temperature before and 
after Experiment. 





Day before Day of 
Experiment, in Experiment, in 
Hours. Hours. 


2222 (16 hours).| 2 2 2 2(16 hours). 























CHart V. 


GUINEA-PIG weighing 586 grammes, injected 
subcutaneously with 0°129 gramme of 
the anthrax base. Dose per kilo. body- 
weight, 0°22 gramme. 

Local edema; no general symptoms. 





Hours under Observation as regards 
Bodily Temperature before and 
after Experiment. 





Day before Day of | 
Experiment, in Experiment, in 
Hours. Hours. 


222 2(16hours). | 2 2 2 2 (16 hours). 
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a. Time of injection. 


It is thus seen that the fever-producing action of the anthrax products 
belongs almost solely to the albumoses, that is to the proteid precursors 
of the base ; while the local edema and the coma produced by the 
mixed products are due rather to the alkaloid than to the albumoses. 

These inferences agree with the results now to be described as obtained 
from a chemical examination of the tissues of animals dead of anthrax. 


4, SEPARATION OF THE ANTHRAX PRODUCTS FROM THE TISSUES 
or ANIMALS IN WHICH ANTHRAX HAD BEEN INDUCED. 


No artificial-culture fluid can exactly imitate the natural fluids of the 
animal body. How widely the composition of broths and other culture 
media in ordinary use differ from the fluids of the body, I have 
already insisted on in my report of last year. Although the culture 
fluid used in those experiments of mine, viz., a mixture of alkali-albumin 
(made from serum) with serum salts, constituted a fluid closely similar 
in chemical composition to the natural fluids of the body, it appeared 
very desirable to have the results confirmed or otherwise by a chemical 
examination of the tissues and organs of animals that had been made 
the subjects of anthrax. For this purpose, guinea-pigs, and one sheep 
were utilized ; and the anthrax products when separated from the tissues 
of these animals, were tested, as before, on mice. 

In performing these experiments, the following objects were aimed 
at :— 

1. To produce anthrax disease in the experimental animals by the 
subcutaneous inoculation of the splenic pulp or bleod of an animal 
(guinea-pig) that had been killed by inoculation of a pure and 
virulent culture of the bacillus anthracis. 


a. Time of injection. 


the alkajoid. 


Authrax pro- 
ducts from the 
animal body : 
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2, To obtain their blood for examination at a time when the disease 
was well developed: in guinea-pigs, for example, when the iocal 
cedema was well marked, and as soon as the first symptoms of 
sluggishness and stupor were apparent. If the animal, however, 
died of the induced anthrax, the tissues were examined a few hours 
after death, before any post-mortem change had occurred. 

3. It was considered sufficient for all practical purposes to examine 
the local lesion, the blood, the spleen, and the liver. 


(a.) Methods used for the extraction of the Anthrax Products from 
the Tissues of the experimental Animals, 


The blood on being withdrawn from the experimental animal, was at 
once mixed with rectified spirit. So too the local lesion, the spleen, and 
the liver of animals dead of anthrax, were finely divided and mixed with 
an excess of rectified spirit. In this way all further growth of the bacilli 
was hindered, and putrefractive changes were prevented. 

In these mixtures a search was made for the anthrax albumoses and 
for the anthrax base, in the following manner :— 

The mixture after being allowed to stand for 24 hours or longer, to 
coagulate most of the coagulable proteids, was filtered, the filtrate thus 
obtained constituting a watery and alcoholic extract. The residue of 
tissue was then treated with sterilized distilled water for a further 24 
hours, and filtered,—the process being repeated until all soluble matter 
had been removed. 

Separation of the proteids.—All these extracts were evaporated to 
small bulk in vacuo at 35°—40°C, and the concentrated solution was then 
thrown into alcohol. The soluble proteids were thus in great part pre- 
cipitated. But they were not present in sufficient quantity to purify 
by dialysis; so they were precipitated from solution two or three times, 
and finally washed with absolute alcohol and dried. 

Separation of the base—The anthrax base is present (free or 
combined) in the alcoholic filtrate after removal of the proteid. It is 
separated by making the liquid strongly alkaline with K,COs3, and 
saturating with the salt. The alcohol carrying the base with it floats 
on the surface of the watery liquid saturated with K,COs. 

This alcoholic solution is evaporated to dryness at 40° C, leaving a 
yellow residue mixed with K,CO3. The residue is extracted with 
absolute alcohol (sp. gr. 0.796), the solution filtered, and poured into 
a large excess of ether. As a result the ether becomes cloudy, and after 
a short time deposits the base as a yellow amorphous mass. ‘The ether is 
next poured off, the precipitate washed with ether, and dissolved in 
alcohol and filtered. In this solution there is still some fat, fatty acid, 
and K,CO.,, though most of the fat has been removed by the ether; the 
remainder together with the fatty acid has to be removed by chloroform. 
I have, however, found it practically impossible to separate the base 
completely from the K,CO3. ‘The process of drying it, dissolving it, and 
filtering in a desiccator, has been repeated 20 times without removing 
all the mineral matter. The importance of removing most of the 
potassium salt is evident, as a large quantity, if present, would vitiate 
the results of the investigation of the physiological action of the basic 
body. This point will be referred to later. 


To proceed now to an account of the result of actual examination of 
the anthrax tissues of the guinea-pig and the sheep :— 
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(b.) Experiment on Guinea-pigs. 


Twenty-eight full-erown and healthy guinea-pigs were inoculated 
subcutaneously with the diluted splenic pulp of a guinea-pig just dead of 
anthrax. 29 hours afterwards, 12 of the animals were dead, and most 
of the remaining 16 were ill. ‘The blood of these 16 was obtained by 
severing the vessels of the neck. It coagulated almost immediately, 
though not perhaps quite so instantaneously as does the normal blood of 
the guinea-pig. 

All these animals showed the lesions of anthrax: a well-marked local 
oedema, and an enlarged and congested spleen. 

Their tissues were examined in the manner just described. 


I. As to Proterps obtained from their tissues— 


a. In the local lesion.—Most of the proteids in the local oedema con- 
sisted of the ordinary proteids of pathological exudations, readily coagu- 
lated by alcohol. But the following proteids not readily coagulable, or 
indeed uncoagulable, were also found:—Namely, hetero-albumose (or 
similar proteid), and deutero-albumose. 

The Hetero-albumose amounted to 0°126 gramme* and gave the 
following re-actions :—Readily soluble in saline solution (0°75 per cent. 
NaCl). The solution gives a doubtful biuret reaction with CuSO, and 
KHO.- It is precipitated by HNOQ,, the precipitate being soluble on 
heating, and reappearing on cooling. It is also precipitated. by boiling, 
the coagulum being partly soluble in 2 per 1000 NaHO. Owing to the 
small quantity of material, it was impossible to decide the exact nature 
of this body. 

The Deutero-albumose amounted to 0°194 gramme. It showed 
yellow in solution, giving a bright biuret reaction, and was precipitated 
by saturation with NaCl in an acid solution. | ; 

8. From the spleen—O'18 gramme of albumoses was obtained, 
chiefly proto-albumose with some deutero-albumose. 

y. From the blood and liver—No albumoses were obtained. The 
proteids of the blood consisted solely of coagulated proteid. 


II. As to ALKALOID obtained from their tissues— 
From the local lesion 4 = - 0°188 
From the spleen - - - - 0O°116 





0°304 gramme. 








The alkaloid was also present in the blood in appreciable quantities ;f 
but in the liver traces of it only were found. 


Ill. As to Far and Farry Actin obtained from their tissues— 


The fat separated from the crude alkaloid presents the ordinary 
physical character of fats, and is non-poisonous. With the fat is a fatty 
acid, readily soluble in chloroform, and which has so characteristic an 
aromatic smell that its presence can be readily detected in pure cultures 
of the bacillus in artificial serum, as well as during the preparation of 
the alkaloid from the tissues of the guinea-pig and sheep. Whether it 
be formed from the fat, or by the splitting up of the proteid molecule 
under the action of the bacillus, there is no evidence at present to decide. 


* The weights are given to show the relative quantity of proteids to the base 
found. They are not of any absolute value. : 
f Most of the blood extract unfortunately became putrefactive. 
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Arp. B. No.4. The important outcome of the above procedures is the circumstance 
On the Chemical that :— The alkaloid separated from the tissues of these anthrax guinea- 
Pathology otf = pigs, gave the same reactions as did the alkaloid obtained from 
Anthrax; by Dr.“ “of * : E Il eee 1 1 
Sidney Martin, @7tificial cultures ofthe anthrax bacillus. It. was an amorphous yellow 

substance, with the same faint aroma as the artificial alkaloid, soluble 
in absolute alcohol, amyl-alcohol, and in water ; insoluble in ether, 
chloroform, and benzene. It was precipitated from watery solution by 
phospho-tungstic and phospho-molybdie acids and by mercuric chloride, 
but was not precipitated by Mayer’s solution. . 

The physiological action of this alkaloid on mice was found to be 
as follows :— 











Products from 
the sheep : 


albumoses, 


normal in appearance. 


Weight of Mouse, Dose, in grammes, | Dose per Kilo. 
in prdiane, % ahaa momar ane of Results. 
19 0°025 1°3 No symptoms. 
19 0°044 2°3 Death in under 17 hours. 
(from spleen). Large local edema with ec- 
chymoses. Spleen large, 
dark, congested. . 
21 0:101 4°8 Comatose in 8 days. Coma 
| lasted 6 hours till death. 
Local — eechymosis. No 
cedema. Spleen small, dark, 
congested. Other organs 
{ 








(b?.) Eaperiment on a Sheep. 


A full-grown and healthy sheep was inoculated in the thigh (by Dr. 
Klein) with the splenic pulp of a guinea-pig, that had been killed by a 
culture of the bacillus obtained from the natural anthrax disease in the 
cow. This sheep died in 36 hours. The post-mortem was made six 
hours after death while the body was still warm. Gelatine-tube culti- 
vations made of the heart’s blood afforded pure and virulent cultures of 
the bacillus anthracis. : 

The blood was found dark and fluid. The spleen was greatly enlarged 
and congested ; the liver was deeply congested. 

The local lesion, blood, and spleen were duly examined. 


I.—As to Prorerps obtained from the tissues— 


Most of the proteids in the local cedema consisted of coagulable 
proteid, as was the case with the guinea-pig. 

The uncoagulable proteids consisted of proto- and deutero-albumose, 
giving the reactions, already described, of the anthrax albumoses. 

The quantities found were in the following proportions :— 


Albumoses from local lesion - - 0:°167 
ae » Spleen - 2 “O8191 
sy 5, blood (chiefly deutero- 

albumose) - - - - 0°455 


O°813 gramme. 





The physiological action of these albumases was tested on a mouse.— 
January 14th, 1891. 12 am. Thus—into a mouse weighing 19 
grammes, 0°273 gramme albumose from the blood was subcutaneously 
injected. ‘The animal was ill in one hour, and died in coma in 2} hours. 
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There was large local cedema and congested kidneys; the spleen was 
normal. 


II. As to ArKALor obtained from the tissues— 

This had the same physical properties, and gave the same reactions 
as regards solubility and precipitation, as the alkaloid obtained from 
artificial cultures, and from the tissues of the guinea-pig. 

The following quantities of it were obtained :-— 


From the local lesion - - - - 0°1346 
49 # > blood - - - - 0°6480 
9-49 Spleen - - - ~ 1°2080 


1°9856 gramme. 





The physiological action of this alkaloid on mice is shown in the 
following table :— 








hours. Large amount of clear local 
edema. Cortices of the kidneys deeply 
congested ; spleen and other organs normal 
to naked eye. 


Weight, of! Dose, in Dose per Kilo. 
Mouse in grammes, of Al-|Body-Weight of Result. 
Grammes, kaloid injected. Mouse. 

22 0°022 1°00 No illness. 

29 0°043 1°48 Sluggish for 3 days ; recovered. 

SE 0:077 S50 Sluggish ; recovered. 

14 0:060 4°3 In a state cf stupor in 4 hours ; partial re- 
covery in 22% hours. Killed :-—-Well 
marked local eedema ; congestion of spleen 

and kidneys. 

15 0°114 | 16 Comatose in 23 hours; death in coma in 54 

| 
| 





In some of the animals which recovered, a small sore at the site of 
inoculation was noticed after five days. I+ is doubtful whether or not 
this sore was due to the small amount of K,CO 3 present. 


(c.) The Condition of the Alkaloid, whether free or combined in the 
Tissues of the Experimental Animals. 


The first filtrates obtained, in the manner above described, from the 
tissues of the guinea-pig gave the following reactions to test paper :— 
The filtrate from the local lesion was nearly neutral, perhaps slightly 
alkaline ; those from the blood and spleen were distinctly acid. The 
reaction of these filtrates suggested that the alkaloid had been in a state 
of combination in the body. This was investigated in the following 
manner :—-The tissue extract was evaporated to dryness and extracted 
with absolute alcohol. The presence of the free alkaloid in the alcoholic 
extract was then determined by drying, re-dissolving, and filtering, and 
finally precipitating with ether. If there appeared evidence of presence of 
the alkaloid by the formation of the characteristic yellow deposit in 
ether, this was purified and subjected to the tests for the aklaloid already 
described. 

As regards the alkaloid an combination, the residue of the filtrate of 
the tissue, after complete exhaustion with alcohol, was made strongly 
alkaline to decompose any salt of the alkaloid present, and after evapora- 
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ting to dryness ‘was extracted with alcohol. This extract was purified 
as before, and the tests for the alkaloid applied to it. 
The following are the results obtained by the above processes as 
regards the animals of experiment :— 
1. In the local lesion of the sheep the alkaloid is both free and 
combined. 

2. In the spleen of mice, guinea- pigs, and sheep, it is also both free 
and combined ; but the greater part is in a state of combination. 

It has so far been found impossible to determine the nature of the 
salt of the alkaloid present. 


GENERAL CONCLUSIONS. 


1. It has been shown by these experiments that the chemical products 
formed in culture by attenuated and by virulent bacilli anthracis are the 
same. here is indeed difference between bacilli of the two sorts in 
their rate of growth in culture and in the amount of chemical products 
formed by them; these being respectively more rapid and greater in the 
case of the virulent bacillus. 

2. That a lethal dose for mice of the mixed anthrax products is 
18 milligrammes of the albumoses and 28 milligrammes of the alkaloid. 

3. That the chemical products formed by the bacillus in the body of 
an animal made the subject of anthrax, are the same as those produced 
by the same baeillus outside the animal body, namely, in culture medium 
such as the artificial serum already described, These products are 
albumoses,—anthrax proto- and deutero-albumose,—and a specific base 
provisionally called an alkaloid. And they are the only poisonous 
products which could be obtained from the tissues of animals dead of 
anthrax. 

4. The albumoses are to be looked upon as the proteid precursors of 
the alkaloid. They, and not the alkaloid, are the active agents in pro- 
ducing the fever. ‘This they can do in small doses without producing a 
local lesion or any general symptoms. In large doses, however, the 
albumoses do produce local cedema and coma. 

To the alkaloid is to be ascribed the spreading cedema, and especially 
the coma. In some cases it produces a slight rise of body temperature ; 
in other cases it does not affect it. 

5. It is the alkaloid which produces death. The large amount of it 
found in the tissues of the sheep, compared with the amount of 
albumoses, demonstrates this. 


IN OHS: 


PRELIMINARY Report on certain of the Conpirions determining 
INSUSCEPTIBILITY ; by W. H. Hamer, M.A., M.D., B.Sc. 


Mvcx time and labour have been devoted of late years to a study of 
the conditions which determine insusceptibility of the animal body to 
one and another infection. As is well known, certain bacteria intro- 
duced within the tissues of an experimental animal fail to maintain 
their existence within the host thus provided for them, whereas there 
are other bacteria (as for instance pathogenic microbes) that not only 
continue alive in the tissues of the experimental animal, but also repro- 
duce themselves there and multiply abundantly. What is it that deter- 
mines in the one case the destruction of the bacteria, in the other their 
development and multiplication ? 

The answer to this question is being worked out at the present time 
from two entirely different points of view. The one provisionally 
regards certain vitalised elements of animal tissue, phagocytes, as possessed 
of germicidal function, whereby they consume (actually eat up) invad- 
ing microbes; whereas the other would refer the resistance of living 
animal tissue to invasion of the above sort, to a quasi-poisonous pro- 
perty of non-vitalised (chemical) constituents of such tissue, either 
natural to the tissue or superadded thereto. 

Thus Metschnikoff and others laying stress upon the fact that bacteria 
are so often found within the substance of leucocytes, maintain that the 
organisms so situated have been eaten up by the cells, and are in process 
of destruction. While on the other hand Buchner, Nuttall, and others 
have shown how potent is the germicidal action of animal fluids entirely 
apart from cells, and it is suggested by them that an important factor 
in determining immunity is the presence of particular chemical substances 
in the animal tissues. | 

In the present research the former of these ‘aspects of the question 
has alone been dealt with. A study has been made of the phenomena 
occurring at the site of inoculation in the case of certain bacteria, with 
the object, in particular, of noting the part played by cells in hindering 
the development, or in bringing about the destruction of the organisms 
introduced. 

In the first place, it is necessary to speak of the kind of diseased 
condition which has been investigated. Metschnikoff has laid it down 
as a law that “ the more malignant the micro-organism, the rarer is its 
“* presence within the phagocyte ;” he instances chicken cholera, hog 
cholera, anthrax, and septicémie vibrionienne as examples of diseases of 
peculiarly rapid course in which ‘‘ bacteria are only very exceptionally 
“to be found within the cells, but remain free in the neighbourhood 
“ of their introduction, and thence invade the blood,” and he goes on 
to state, in illustration of time as a necessary element in germicidal 
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action of the cells on invading bacteria, that “in general a well- 
‘¢ marked phagocytosis is associated with diseases presenting an essen- 
‘“‘ tially chronic development ;” that “it is in affections such as 
“ tuberculosis, leprosy, rhinoscleroma, glanders, that the specific 
‘“‘ bacteria are most readily taken up by the phagocytes;” that ‘‘ it is 
“ here, at the seat of the disease, that we meet with innumerable 
** macrophages—epithelio'd cells in which lie the individual micro- . 
‘ organisms.” 

Ot course the presence of bacilli in a giant cell does not prove that 
the cell has destroyed or is destroying the bacilli, but it would seem in 
the first instance profitable to inquire whether the generalisation from 
particular instances made in the above passage is correct, and to 
investigate the justice of formulating any general law with respect. 
to the presence of bacteria in cells in the case of diseases of chronic and 
local development. 

Such diseases might be assumed, if the doctrine of phagocytosis be 
admitted, to present an exceptionally favourable field for studying the 
eating-up of bacteria by cells. But in order to prove from the 
phenomena manifested in such diseases, the existence of phagocytosis, 
it is first necessary to ascertain accurately what the said phenomena are. 

Dr. Klein having isolated from pork a variety of the proteus organism, 
closely agreeing with Proteus vulgaris in its microscopic and cultural 
characters, inoculated cultures of this organism into guinea-pigs and mice. 
As a result, local mischief was set up, from which in some instances the 
animal recovered, while in other cases, after the lapse of some 10-—1+4 days, 
a fatal termination ensued. Cover-glass specimens made from material 
taken from the diseased area in such animals, showed large numbers of 
the proteus organism and also large numbers of leucocytes. But the 
bacteria were almost invariably free; it was most exceptional to find 
leucocytes including organisms, and in the few instances of this occur- 
rence which could be discovered, the leucocyte took the stain faintly, and 
no nucleus was visible. Here then was a disease of slow and local 
development in which the presence of bacteria in cells was a phenomenon 
conspicuous by its rarity. This striking facet suggested a further 
study of the conditions met with in the ueighbourhood of the site of 
inoculation in these cases, and the inquiry was extended to the areas 
of local mischief produced by the Middlesbrough pneumonia bacillus 
in guinea-pigs, and then to the localised tumours resulting in the same 
animal from the subcutaneous inoculation of the diphtheria bacillus.* 


A.—fxperiments with the Proteus Organism. 


The following animals were made the subjects of examination :— 
(i.) Guinea-pig, inoculated July 4, died July 9; local cedema 
produced. 
(ii.) Mouse, inoculated July 9, died July 23; large necrotic area 
at site of inoculation. 7 
(ili.) Guinea-pig, inoculated July i4, died July 24; necrotic patch 
at site of inoculation. 
(iv.) Guinea-pig, inoculated July 10, killed July 28; ulcer at in- 
oculation site. : 
(v.) Guinea-pig, inoculated July 14, killed July 28; an enlarged 
gland just above site of inoculation. 








* All animals mentioned here belonged to the experimental series carried out by 
Dr. Klein in his investigations of these different microbes. 
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The two animals last specified were, at the time of being killed, 
apparently recovering from the effect of the inoculation. Thus the 
ulcer in No. (av.) had remained stationary for some days, and the 
animal was quite lively and active. Cultures made from the heart 
biood of Nos. (iii.) and (iv.) remained sterile. 

In all cases except the last, No. (v.), cover-glass specimens made with 
material from the diseased area showed large numbers of free proteus 
organisms and plenty of leucocytes ; but it was very rare to find any cells 
containing organisms in their interior, and no giant cells could be found. 

Sections of the diseased tissue showed in all cases except No. (v.), 
uumerous cocci on the surface and accumulations of cells in the depth. 
These cells were for the most part devoid of organisms, but in some 
Instances granules were seen in the interior of faintly staining leucocyte- 
like bodies which presented no appearance of a nucleus, bodies that 
were therefore taken to be degenerate cells. The intermuscular 
capillaries were crowded in No. (i.) with cocci forms (see fig. 1, 
Plate X.); in Nos. (ii.), (iii.), and (iv.) the cocci and short rods 
appeared for the most part in clumps, and since they held the stain 
tenaciously these masses could be readily differentiated by Gram’s 
method from the surrounding tissues. Such clumps were from 5 to 
10 or more times the diameter of a leucocyte, and were situated either 
im necrotic tissue or were lying more deeply in lymph spaces; they 
were certainly not included in giant cells. 

In the gland of No. (v.) no organisms could be discovered, indeed in 
ithe case of this animal recovery seems to have been practically complete. 
Sections of the diseased tissues of No. (iv.) were particularly striking ; 
large masses of organisms being seen, lying quite free from cells and 
showing up in marked contrast to the counterstained surrounding tissue. 


B.—Eaperiments with Bacillus Pneumonia. 


In the case of the pneumonia bacillus greater difficulty was encoun- 
tered in securing the exact degree of virulence required in the culture 
material used. Some guinea-pigs remained unaffected by the inocula- 
tion, and on the other hand, it was a condition of experiment to produce 
a chronic not an acute disease. The two cases to be referred to were 
those in which this result was best attained. | 

(i.) Guinea-pig inoculated October 8th, developed cedematous swelling ; 
killed October 11th. 

(ii.) Guinea-pig inoculated October 8th, developed brawny thickening ; 
killed October 13th. 

In each case cultures were made with material obtained from the 
cedematous area, and these proved to be pure cultivations of the pneu- 
monia organism. In No. (i.), cover-glass specimens yielded similar 
evidence to that obtained in the previous proteus cases. In No. (ii.), 
no micro-organisms could by this method with certainty be identified. 
Sections through the diseased tissues of No. (i.) showed enormous 
numbers of coccus and short-rod forms, but yielded no evidence of 
phagocytosis. In No. (ii.) the number of organisms present in sections 
was small, a few clumps were, however, detected ; in two cell accumu- 
lations in a section the leucocytes were devoid of organisms. 


C.—Experiments with Bacillus Diphtheria. 


In the ease of the diphtheria bacillus a local and chronic develop- 
ment of disease was much more easily secured, and the action of this 
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organism was investigated in a considerable number of guinea-pigs. 
In the animals inoculated an cedematous thickening developed in the 
inguinal region at the site of introduction of the bacilli. If death 
occurred early no constant post-mortem appearance was noted beyond 
marked congestion of the suprarenal capsules ; but if on the other hand 
the animal lived many days after inoculation, a large firm-textured 
local tumour was developed, and it was usual to find evidence of fatty 
degeneration in the liver and kidneys, and sometimes pleural or 
peritoneal effusion occurred. Cultures made from the heart blood 
or from internal organs, proved uniformly sterile; but from portions 
of the locally induced tumour pure cultivations of diphtheria bacilli 
were almost invariably obtained. These results are in accordance with 
what has been described by Loffler and others, and with what was stated 
by Dr. Klein in his report of last year. 


The readiness with which such pure cultivations of the true diphtheria. 
bacillus were obtained from the local tumours 15, 18, 20, and even 34 
and 35 days after inoculation, was very striking. All these cultivations 
were made in gelatine tubes kept at a temperature of 20° C. In 
marked contrast to this facility of growing the bacili in cultures, was 
the rarity with which the organism could be demonstrated in cover- 
glass preparations from the same tumour. In fact in only three 
instances were such preparations obtained which showed undoubdted 
diphtheria organisms in considerable numbers. In these three instances 
the bacilli were always free and not contained in cells. 


Again in sections of the local tumours the bacilli were but sparely 
distributed. In cases of early death no organisms indeed couid as a 
rule be detected, in tumours of longer duration on the other hand the 
following appearances were observed. In the midst of the dense tumour 
tissue was a non-stain-retaining necrotic area completely devoid of cells, 
but containing masses of bacilli. ‘These masses hold the stain and show 
up well against the counter-stained background. ‘The bacilli therein 
show a tendency to grow into threads and present in places a granular 
appearance. (Compare in this connexion the description given by Dr. 
Klein, in his report of last year, of the distribution and nature of the 
bacilli in the diphtheritic tumour of the cow.) Around this inner 
necrotic area were grouped masses of leucocytes constituting an inflem- 
matory zone. ‘hese leucocytes never contained distinct rods, but in some 
granules were very exceptionally to be seen. Outside the inflammatory 
zone the morbid tissue gradually passed into normal tissue, in this 
region no micro-organisms could be detected. 


The limited area in which the presence of bacilli was noted was in 
striking contrast to the magnitude of the lesion produced by them. 
In a few cases the presence of large granules in the neighbourhood of 
the clumps of bacilli was noted. These granules lay free, were much 
larger than ordinary cocci, and were brought out when present by 
several different methods of staining. Their nature is uncertain. 


As regards methods of staining the clumps of bacilli, Gram’s 
was found unsuitable; many sections were stained in Léffler’s alkaline 
blue and decolourised with acetic acid and alcohol; the clumps 
can, however, be stained with the ordinary Weigert solutions of aniline 
dyes. 

The following is a list of the guinea-pigs experimented on’ with — 
bacillus diphtheriz, and of the results obtained :— 





Number of 


Animal. 


iil. 


IV. 


= 


wale 
Vii. 
Vili. 


ix. 


Mae 
Xil. 


xiii. 


xx. 
Kis 
XXil. 


XXill. 


Day on which 
Death occurred 


after Inoculation. 


2nd - 
ath - 
3rd - 
8th - 
9th - 
18th - 
2nd - 
2nd - 
3rd_- 
7th - 


7th - 


13th - 


‘8th - 


4th - 
15th - 
11th - 
20th - 
9th - 
8th* - 
35th - 
34th - 
6th - 


14th - 


Presence of 
Bacilli in 
Cover-glass 
Preparations 
from the 
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material of the 
Local Tumour. 


Nil - 
Nil - 


Nil - 
Nil - 


Present in small 
numbers. 


Nil -- 
Present 
gee 

Nil - 
Nil - 
Nil - 
Nil - 
Nil - 
Nil - 
Present 
Nil - 
Present 


Nil - 


~ 


Growth, if any, 


obtained on 


Culture. 


Typical 
Nil 


Typical 
99 
99 
3 
99 
99 


39 


Nil 
Typical 
Doubtful 
Nil 
Typical 

» 

” 

” 


99 


3? 
3? 


39 


| 
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Nil. 

Nil. 

Present. 

Present. 

Sections not made. 

Present. 

Sections not made. 
Do. 
Do. 


Present. 


Sections not made. 
Present. 

Sections not made. 
Present. 

Present. 

Nil. 

Present. 

Nil. 

Present. 

Present. 

Present. 

Present. 


Present. 


* Signifies that the experimental animal was killed on that day. 


The fact that the existence of clumps of bacilli lying in the midst of 
non-stain-retaining necrotic tissue (see figs. 2 and 3, Plate X., and 
figs. 4 and 5, Plate XI.) was demonstrable in 13 out of 17 of the 
cases in which sections were made, seems to show that this is the 


ordinary condition which exists in these diphtheria tumours. 


That a 


negative result was obtained in some few cases, is readily explicable 
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considering how scanty and local the development of the bacteria 
appears to have been in all the tumours. ‘The observed accumulations 
of leucocytes around the borders of the several necrotic areas, at some 
distance from the clumps of bacilli, are not necessarily the direct 
result of the presence of these organisms; they may just as well be due 
to cell exudation induced by the chemical products of the life processes 
of the bacilli, a “chimiotaxie positive” exerted upon cells by these 
chemical products, to adopt the modern phrase. 

At all events the conditions observed (which are figured in the 
illustrations to this report) lend no support whatever to the doctrine 
of Phagocytosis ; rather they are in direct opposition to the conclusions 
drawn by Dr. Ruffer (Brit. Med. Journal, July 26, °1890) from his 
study of the microscopical appearances in human diphtheria. Dr. 
Ruffer says, “the diphtheritic membrane is a battlefield for ameeboid 
“* cells and the pathogenic microbes of diphtheria.” If the necrotic area 
in the tumour preduced in the guinea-pig is to be regarded as a battle- 
field, it must at least be admitted that Dr. Ruffer’s combatants are not 
at close quarters there. 
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Ir has been established for many years that acute abscess formation W. Andrewes. 


and phlegmonous inflammation, depend on the presence in the affected 
tissues of micro-organisms, chiefly staphylococcus aureus and albus, 
and streptococcus pyogenes. Certain irritating substances, such as 
croton oil, turpentine, and Koch’s tuberculin, have been shown, it is 
true, also to cause suppurative action ; but this is rather of theoretical 
interest than of practical importance, since it remains true that in 
surgical practice such processes are almost invariably due to infection by 
extraneous living organisms. 

The same has not been shown to be so uniformly the case in chronic 
or “cold” abscesses, though it by no means follows that failure to 
demonstrate the existence of micro-organisms in a given abscess proves 
their absence ut all periods in the history of the case. Such failure 
may be due sometimes to their death, sometimes to the imperfection of 
the means of cultivation at our disposal. Many well-known species of 
bacteria have never yet been artificially cultivated; and new culture 
methods might very possibly reveal to usa host of forms of lower organisms 
of which we are now in total ignorance. 

In a bacteriological investigation, undertaken by me during the past 
year, of suppuration and of phlegmonous and other inflammation in the 
human subject, the above considerations have been duly held in view ; 
and my object has been to isolate and study each and every micro- 
organism present in the diseased tissues under observation. .The media 
employed were broth, Agar-agar, and gelatine, the last-named being 
usually incubated at a temperature of 20° C. and the two former at 


oh. 


A.—CHRONIC SUPPURATION. 


The following were the only chronic abscesses which I investigated ; 
and the results are in complete accordance with what was previously 
known. 

Case 1.—A man of 44 had suffered for twenty-five years from pain 
in his right loin, when he fell and struck his back; the pain was there- 
after more severe, and six weeks after the injury he noticed hematuria. 
A. little later pus occurred in the urine, with increased severity of 
pain. Five months after the injury an incision was made in his loin 
and a large abscess found in the substance of the kidney. This was 
opened, but no stone found either then or at a subsequent exploration. 
At the time of the operation a number of cultivations were, with due 
precautions, made from the pus, on Agar-agar, on gelatine, and in broth. 
In stained preparations of the pus itself no trace of any organisms was 
visible. Five out of six cultures remained absolutely sterile, and only 
two colonies, obviously contaminations, appeared in the sixth. It may 
thus be affirmed that no evidence of the presence of micro-organisms 
could be found in this case of renal abscess of some five months duration. 
The subsequent history of the case is interesting. After the second 
exploration for stone, the patient developed irregular fever, and 
fluctuating swellings appeared in various parts of his body ; pyeemia was 
suspected, but all the swellings disappeared without suppuration, and he 
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Arp. B.No. 6. completely recovered. Any infective process that may have occurred 
Observations depended clearly on the second operation and not on the primary disease . 
on Pyogenic * Case 2.—A. girl of eight suffered from hip disease of two years 
Organins y-by standing. For three or four months she had had evidence of suppura- 
W. Andrewes. tion in the joint. An incision in the gluteal region disclosed pus in the 

acetabulum ; about three ounces escaped, thin in consistency and 
containing flakes of lymph. Stained preparations showed no tubercle 
bacilli and no other organisms. Four cultures were made from the pus 
at the time of the operation, on gelatine and on glycerine agar-agar. 
No growth occurred in any of them, though the Agar tubes were kept 
at 87° C. for three weeks and more. 

Case 3.—A man who had been in India but had never had dysentery, 
developed a hepatic abscess which pointed in the right hypochondrium. 
The abscess being opened, a large amount of grumous pus escaped, and 
from this a number of cultures were made. No organisms could be 
found in stained preparations of the pus. A careful search was also made 
for amoebze in the fresh pus ; granular cells very much larger than pus 
corpuscles were here und there present, but no movements could be 
detected in them though they were carefully watched. Their nature 
was therefore doubtful, though the known occurrence of amcebe in 
tropical abscess makes iit probable that they were such. All cultures. 
from the pus remained sterile. 


B.—AoutTe SUPPURATION.. 


In one acute case I failed altogether to get any growth of organisms 
though they were undoubtedly present in the pus. Its history was 
this :— 

Case 4.—A child of one year old developed acute periostitis of the 
femur after a fall on the knee. When the disease was only two or three 
days old an incision with a sterilised knife was made down to the bone, 
and a small quantity of sweet pus let out. Five cultures were made 
from it with due precautions, on Agar-agar and gelatine. No single 
colony appeared on any one of them, though they were incubated for some 
weeks. Nevertheless stained preparations of the pus showed numerous 
organisms, mostly cocci, in pairs, with some rods. Jam unable to say 
to what species they belonged, and am quite unable to account for their 
failure to grow, since the case being recent they must needs have been 
active and virulent. 

In every other case of acute suppuration I have never failed to find 
micro-organisms, 

Since Ogston’s researches, published in 1880 and 1881, the dis- 
tinction between the respective pyogenic actions of staphylococcus and 
streptococcus has been clearly recognised. He showed that the former 
tended to produce a localised suppuration, not specially spreading along 
the lymph-tracts, but melting down, as it were, all the tissues before it. 
Whereas the latter gave rise to a more spreading and erysipelas-like in- 
flammation or cellulitis, extending itself especially along the path of the 
lymphatics. He found too that this clinical distinction was supported 
by microscopic observation ; and that whereas the staphylococcus spread 
in cloud-like masses through almost all tissues alike, the streptococcus 
crept in chains amongst the tissue elements along the lymph spaces. 
The resemblance of the phlegmonous cellulitis caused by streptococcus 
pyogenes to true erysipelas, caused for a time some confusion, especially 
since the streptococcus of erysipelas so closely resembles streptococcus- 
pyogenes. Fehleisen, however, has clearly separated off the erysipelas 
orgenism ; he has shown that it occurs chiefly in the superficial layers of - 
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the corium at the spreading margin of the disease; and slight, though 42? B. No ® 
very slight, differences have been shown to exist between cultures of Observations 
the erysipelas coccus and streptococcus pyogenes. The main proof, Ores kos: by 
however, of the correctness of Fehleisen’s observations lies in the artificial PAI nla 
production of genuine erysipelas in the human subject by inoculation — ' 


with pure cultures of his streptococcus. 


C.—ERYSIPELAS. 


It was my intention to compare cases of true erysipelas with 
phlegmonous cellulitis, with a view to ascertain, if possible, whether the 
distinction between the two streptococci was a constant one. But this 
intention was frustrated by difficulties that I have not been able to sur- 
mount. The only means of obtaining the erysipelas organismis by re- 
moving fragments of skin from the growing edge of the affected area, and I 
have not found either surgeons or patients willing to have them removed. 
In one case only did I succeed in getting permission to remove a piece of 
skin from a case of facial erysipelas. 

Case 5.—Facial erysipelas involving the right side of neck. On the 
fourth day I unfortunately found that the temperature had fallen to 
normal, and the sharp edge of the disease had vanished. ‘The neck was 
covered with zine oxide and starch, and was very difficult to clean; 
nevertheless a piece of skin was taken where the red margin had been 
visible the day before, the skin having been previously cleansed as far 
as possible. ‘The fragment was treated in the orthodox way by immer- 
sion in melted gelatine. I obtained from it, however, only an immense 
number of colonies of a white staphylococcus, which liquified gelatine 
very slowly. No streptococci appeared at all. I imagine that the 
staphylococci were contaminations derived from the imperfectly cleansed 
epidermis; I have again and again met with them in cultures from blood 
drawn from the finger. 

With streptococcus erysipelatos obtained from Berlin I was not 
more successful. Some cultures were brought over by Mr. E. C. 
Bousfield, and were said to be virulent, but when inoculated on a 
rabbit’s ear no result followed; nor was I in any way able to distin- 
guish between the streak sub-cultures I made therewith and similar 
cultures of streptococcus pyogenes. 





D.—-PHLEGMONOUS CELLULITIS. 


I investigated several cases of phlegmonous cellulitis, mostly following 
poisoned wounds, and had no difficulty in obtaining streptococcus 
pyogenes, sometimes in pure culture and in great abundance. The 
chief cases are as follows :— 

Case 6.—A_ young girl suffered from a lachrymal abscess, secondary 
to ciliary blepharitis. Pus eventually extravasated about the inner 
canthus of the eye, and into the tissues of the cheek. When she 
was first seen by me there was diffuse cellulitis of the lower eyelid and 
cheek, the redness of which was not sharply outlined ; the swelling 
closed the eye. After thoroughly cleansing the skin, an incision was 
made below the inner canthus, letting out pus and blood. The child 
made an uninterrupted recovery. 

A drop of the pus was transferred at the time of the operation, with 
a sterile wire, to some well-boiled salt solution, and from this a series 
of cultivations were made on gelatin, Agar-agar, and in broth. In two 
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days a great number of colonies had appeared on the gelatin, and there 
was abundant growth in the broth. All the colonies consisted of 
streptococcus pyogenes; no other organism was present, even as a 
contamination. On Agar-agarat 37°C. they grew with difficulty, some- 
times not at all. 

Case 7..-A young man scratched his forefinger with a nail from a 
horseshoe. Three days later he had pain up the forearm, followed by 
swelling and redness. On the fifth day there was diffuse swelling, 
redness, and tenderness of the whole hand’ and forearm nearly up to 
elbow ; the redness was not very sharply outlined, nor did it specially 
follow the course of the superficial lymphatics. There was a little 
suppuration about the first phalangeal joint of the forefinger, at the 
site of the injury. ‘Temperature 100° F. ; no rigors and little constitutional 
disturbance. 

After cleansing the skin, the suppurating spot was incised, and a 
drop of the pus transferred to sterile salt solution. From this, cultures 
were made.’ Numerous colonies appeared, all of streptococcus pyogenes, 
which, as before, would not grow readily on Agar-agar at 37°C. No 
other organism was present. , 

Case 8.—A boy of 13 received an injury to the hand, which was 
followed by cellulitis and suppuration of the dorsum of the hand. It 
was treated by incision and poulticing. Later, suppuration occurred in 
front of the wrist joint, presumably in the tendon sheaths. This was 
incised, and much pus escaped. A drop of the pus was put in sterile 
salt solution as before, and cultures made. On the gelatine a few 
colonies of streptococcus pyogenes appeared, but they were far less 
numerous than in the preceding cases. No other organism appeared 
on the gelatine. But the broth tube contained an abundant growth of 
a coccus, differing from streptococcus and growing much more luxuriantly 
on solid media. It was probably a contamination, but I am not able to 
refer it to its species. 

Case 9.—A young man scratched his little finger ; pain up the arm 
followed, with some swelling over the cubital lymphatic gland. After 
a fortnight he was admitted into hospital with lymphangitis of the arm, 
red streaks running up to the elbow. Later the hand and forearm 
became uniformly swollen, red, and tender, to above the elbow, and 
just over the cubital gland was a redder and more swollen patch. 
The latter was incised, but no pus came out. Cultures were, however, 
made from the blood and serum which exuded. All proved sterile, not 
a single colony appeared in any. The cubital gland subsequently 
suppurated, and the patient completely recovered. 

Case 10.—A man wounded his cornea; destructive suppuration of 
his eye ensued, and the contents of the globe had to be removed. Later 
there was cellulitis of both eyelids, the upper lids being extremely 
swollen and red. Incision let out only blood and serum ; some of this — 
was put in sterile salt solution, and cultures were made; they all 
proved sterile, as in the last case. 


E.—EMPpyeMa. 


In a case of empyema I isolated from the pus a streptococcus which 
appeared different from streptococcus-pyogenes. 

Case 11.—A child that had been ill for two months, was found to have 
a large empyema, which was opened by {free incision. ‘The pus was 
sweet, and stained coverglass preparations showed that it contained 
numerous organisms, dumb-bells and chains of cocci. Seven cultures 
were made from the pus, but in only one, an Agar-agar tube kept 
at 37° 0., did any growth occur. One or two small greyish white 
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colonies appeared hereon after the lapse of a week, and were found to app. LB. No. 6. 
consist of a streptococcus with marked disparity in the size of its Ss “ae i 
component units, some being three or four times as large as others; in on Pyogenio. 

some places groups of these large forms were present. A. similar eee ne 
disparity had been noticed in the cocci in the original pus. I was W. Andrewes. 

unable to grow this streptococcus in subcultures, and I am inclined 

to think that, the pus being old, the organisms in it were dead or 


dying at the time it was evacuated. 


F.—-Py aia. 


I had an opportunity of investigating a single case of pywemia, 

Case.—-A man who was the subject of interstitial nephritis, and who 
was proved to have one kidney in a state of cystic degeneration, 
developed some swelling of the neck which was at first supposed to be 
angina ludovici. He was seized with laryngeal obstruction which 
necessitated tracheotomy. A few days later irregular pyrexia set in, 
and he died with symptoms of pysmia. There was at no time any 
reason to suppose that he had diphtheria. At the post-mortem there 
was found (besides the renal and cardio-vascular changes of interstitial 
nephritis) old and recent pericarditis, with flakes of semi-purulent lymph. 
Also recent pleurisy with semi-purulent lymph. Some tiny abscesses 
were found beneath the capsule of one kidney, the other being cystic. 
The lungs were engorged and edematous, with small sub-pleural 
hemorrhages. The larynx was pervious and natural. ‘The tracheotomy 
wound was foul. 

I made cultures in the post-mortem room, with such precautions as 
were possible, from,—the heart blood, the pericardial pus, the lung 
tissue, and the kidney abscess. As might have been expected in cultures 
made in the post-mortem room, a number of contaminations occurred. 
Several colonies of staphylococcus pyogenes aureus grew from the 
pericardial pus, but the most interesting organism obtained was a 
bacillus very closely resembling the diphtheria bacillus. It was present 
in the heart blood, and in the pericardial lympho-pus, more abundantly 
than any other organism; and it also occurred in the lung, but not 
so far as I ascertained in the kidney. 

This bacillus was morphologically almost identical ok the diphtheria 
bacillus, though on the whole rather shorter and more like the organism 
as it appears after it has passed through the cat. It showed the same 
tendency to become club-shaped at one end, though to a iess pronounced 
extent. Icould not find that it formed spores. In cultures in broth, 
on gelatine, and on Agar-agar, appearances were very similar. Gelatine 
cultures showed the same opaque prominent whitish growth as bacillus 
diphtherie, and almost the only distinction lay in the greater vigour 
of growth of the pyzemia organism. 

Guinea-pigs were inoculated subcutaneously with this bacillus from 
pyemia, but did not die till from 11 to 25 days after injection, thus 
showing a marked difference between this bacillus and that of diphtheria. 
Moreover, no local tumour developed at the site of injection. The 
spleen was small and pale, and the supra-renals large and dark, as 
after inoculation with diphtheria. The lungs were engorged, and 
showed hemorrhages. There was no suppuration anywhere. Cultures 
from the blood and different organs of the experimental animals proved 
in all cases sterile, the bacilli having completely disappeared. 

I have recorded these facts because of the close resemblance between 
this bacillus and the important diphtheria organism. There is manifestly, 
however, no sufficient evidence that the bacillus isolated had been the 
essential virus in the case of pyeemia whence it was derived. 
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Passing new to the observed life history within the bodies of experi- 
mental animals of the micro-organisms isolated by me from the above 
enumerated disease processes, I deal first with :— . 


STAPHYLOCOCCUS PYOGENES. 


Staphylococcus pyogenes (aureus and albus) are the organisms most 
commonly met with in acute abscesses, and it is not necessary to detail 
the cases in which I have found them. ‘I have made, however, a 
number of observations of considerable interest in this respect. 

During the course of some investigations on ulcerative endocarditis, 
Dr. Klein inoculated for me a series of 10 rabbits with staphylococcus 
pyogenes aureus, derived in some cases from the ulcerative endo- 
carditis, in other cases from acute abscess of the breast. Hach 
animal was inoculated in the vein of the ear, and received therein a 
small syringe-full of a broth culture of the organism, injected directly 
into the venous circulation. Other two had only half the amount 
injected. ‘The results were as follows :— 

(a.) Resisting Power of the Rabbits :—All of them died, but at very 
different periods. ‘Two died in less than 20 hours; one of these was 
full grown, one a half-grown animal. One died in 27 hours, and two 
more in 86 hours. One of the latter was only half grown. The 
remaining five lived longer, one surviving five days, three seven days, 
and one as many as 23 days. The last was one which had received 
only half a syringe-full of the staphylococcus culture. 

The cause of death appeared in the earlier stages to be a direct 
poisoning by the cocci, or rather by some chemical product of their 
activity ; in cases of longer duration death appeared due to a septic 
embolic nephritis. In the animal which lived 23 days, no cause of 
death was found, though there was extreme muscular wasting. 


(6.) The fate of the Staphylococci within the Experimental Animals. 
—There was considerable variation in the length of time which elapsed 
between inoculation of the staphylococcus and its disappearance 
from the blood of the experimental animal. In each case blood for 
examination was taken with a capillary pipette from the unopened heart, 
and several cultures made from it. As was to be expected, the 
colonies of staphylococcus were most numerous in those animals which 
had died most speedily; in the case of those dying within 20 hours 
myriads of colonies sprung up. But in the case of death in 27 hours 
only a single colony appeared in one of three tubes, while in a case of 
death in 36 hours, all of four cultures remained absolutely sterile. On 
the other hand a number of colonies were obtained in a case where the 
animal had survived seven days, and two or three colonies in another case 
which lived the same time. Lastly, no organisms were present in the 
heart blood in three animals that lived 5, 7, and 28 days respectively. 

It is hence clear that for the most part the cocci tend to disappear 
from the circulating blood more or less rapidly, sometimes very rapidly 
indeed ; and accordingly whether or not the theory of phagocytosis be 
true there can be no doubt that the circulating blood is not a favour- 
able medium for the growth of staphylococcus aureus. It needs to be 
noted however that I met with one surprising exception, namely, that 
of a half-grown rabbit which had received a full dose of the culture. It 
died in 36 hours, and I found that the staphylococcus had grown and 
multiplied in its circulation to such an extent as almost to block the 
aorta down to the diaphragm ; forming within the vessel a number of 
whitish nodules like little polypi, feebly adherent to its wall, and with a 
fibrinous layer deposited here and there en them. As has been said, 
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in no other case did I find any evidence of multiplication of the Arr. B. No. 6. 
organism in the circulating blood; the process was always one Of opservations 
destruction and not of increase. on Pyogenic 

Modern views on phagocytosis naturally led me to make careful igi: mae 
examination of the leucocytes in the blood. Spherical organisms are W- Andrewes. 
not, however, favourable for recognition, when enclosed in other cells. 
I constantly found within the white corpuscles stained granules of the 
size and shape of. the cocci, but it was impossible to identify them as 
such with certainty. 

Also I examined the. principal. viscera, both microscopically and by 
cultivations. The latter method I found the more reliable. The spleen 
almost invariably contained cocci, though not in the case which lived 
23 days. Once or twice I was able to detect in the spleen tissue colonies 
of this organism which appeared active and growing. The liver also when 
examined showed by culture a few colonies, but it was very difficult to 
demonstrate the organisms in the liver tissue by staining. As commonly 
happens, the livers of these rabbits were often infested with psorosperms, 
and in these cases it was easy to demonstrate large numbers of cocci 
within the capsules containing the psorosperms, though not in the 
psorosperms themselves; in other words, the cocci seemed able to 
flourish when just outside the pale of the active vital processes of the 
tissue. Occasionally small colonies of the cocci could be demonstrated 
in the lungs, and in one case I got a number of colonies from the fluid 
of a small pleural effusion. 


The most constant phenomenon was capillary embolism, plugs of 
staphylococci blocking the vessels. As has been found by all investi- 
gators, the kidneys had suffered chiefly from this process ; infarctions 
were present in every case, and the kidneys were sometimes immensely 
enlarged, and in a condition of acute nephritis. The heart. muscle was 
also found infarcted in one case. In no case was any infarct found in 
the liver, spleen, or lungs. JI am not aware that the capillaries of the 
kidney are of narrower calibre than those of the other viscera, nor has 
any sufficient explanation of the above phenomenon been offered. The 
result of the process is apparently beneficial in one respect; the organisms 
are excreted in the urine in vast numbers. In every case which I 
examined, urine drawn with a pipette from the bladder after death was 
found turbid with cocci, and yielded myriads of colonies of pure 
staphylococcus aureus on cultivation. 


(c.) Changes tn the Tissues of the Experimental Animals.—In no 
single instance was*any definite abscess found in the tissues as a 
result of capillary embolism by cocci; though once there was some 
pus present in the pelvis of each kidney. This pus, which contained 
a vast number of cocci, was not in any special abscess cavity. I 
imagine that death occurred before the processes of infiammation had 
advanced sufficiently far, but in the case of the animal which lived 
23 days there was no sign of any commencing abscess ; every coccus 
had been disposed of. 

The kidney changes could be followed from the earliest stages, and 
I found them substantially the same as described by Watson Cheyne 
and others. The primary process consisted in plugging of the vasa 
recta and medullary capillaries by pure masses of cocci, which often 
mapped out the branching capillaries in the most exquisite manner. 
The glomeruli and cortical vessels usually escaped ; occasionally a plug 
was found in the cortex, and often about the junction of cortex and 
medulla. The next stage consisted in the growth of colonies from the 
mass forming the primary plug; this sometimes remained massive for a 
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time, merely distending and contorting the vessel, but soon the cocci in- 
vaded the adjacent uriniferous tubules, in which they were often present 
in large numbers near the primary infarct, scattered in small groups and 
evidently multiplying actively. Necrosis of the tissues then took place 
in these areas; they stained feebly with aniline dyes. The naked eye 
appearance of a kidney in this or a somewhat earlier stage was normal 
till it was cut open, when radiating whitish streaks were visible in the 
pyramids, few or numerous, and not as a rule reaching further than the 
junction of cortex and medulla. Hzamorrhages were sometimes present 
in the cortex, and microscopic examination showed the presence of a 
diffuse nephritis. 

The next stage consisted in the increase in size of the above necrotic 
islets, and the development of a marked zone of leucocyte infiltration at 
their periphery, serving apparently as a barrier against the further en- 
croachments of the cocci. Within this zone dotted groups of cocci could 
be found throughout the necrotic area, and often in the middle of it larger 
and more massive groups marking the site of the original embolus. The 
latter, however, could not be made out in the most advanced cases. This 
is the last stage which I was able to observe ; I imagine that, had the 
animals lived, the breaking down of the necrotic patches would have 
resulted in abscess formation. In the rabbit which lived 23 days the 
kidneys were normal, and it is not likely that this particular animal 
would ever have developed the above changes, or some trace of them 
would have been apparent. 

In the heart muscle precisely similar changes were fica around the 
infarctions. 
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“CONDITIONS DETERMINING INSUSCEPTIBILITY.” 


PLATE X; 


P16: 1; 


Reproduced from a photograph of a section through the local thicken- 
ing of tissue at the site of inoculation in a guinea-pig that died on the 
siath day after subcutaneous injection of it with culture of proteus 
vulgaris. 


Magnified 400 times. 


(The dark masses here depicted represent intermuscular capillaries 
crowded with the proteus organism. | 


Fig. 2, 

Reproduced from a photograph of a section through the locally induced 
tumour of a guinea-pig that was killed on the nineteenth day after sub- 
cutaneous inoculation of it with bacillus diphthertie. } 

Magnified 60 times. 


[The dark masses shown in the photograph are clumps of bacilli in the 
midst of unstained necrotic tissue wherein no leucocytes could be 
detected. | 


Fre. 3. 


Reproduced from a photograph of a section through the locally induced 
tumour of a guinea-pig that died on the sixth day after subcutaneous 
inoculation of it with bacillus diphtherie. 

Magnified 60 times. 


[As in fig. 2, the bacilli occur in clumps, and around them there is no 
infiltration of leucocytes. | 





a ae 


[The photographs for this volume were taken by Mr. HE. C. Bousefield. The 
“ renroductions”’ of the photographs are by the Autotype Company. | 
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‘“ CONDITIONS DETERMINING INSUSCEPTIBILITY.” 


PLATE XI. 
Fre, 4. 


Represents the clumps of diphtheria bacilli in fig. 3, viewed under a 
higher power. 
Magnified 400 times. 


Bre. 55." 


Represents the clumps of diphtheria bacilli in fig. 2, viewed under a 
higher power. 


Magnified 400 times. 


PLATE XI. 


Fie: 5. 
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APPENDIX C. 


a es 


INDEX to the “ ABsTRACTS OF MEDICAL INSPECTIONS ” contained 
in the volumes of the MEpicaL OFFICER’S ANNUAL REPORTS 
for the 11 years 1880-1890, 


The names of localities inspected are arranged alphabetically. The 
reports printed in italics have been reproduced in the Medical Officer’s 
annual volumes; those marked * have been separately placed on sale ; and 
those marked + have not been printed. 

[See further Index on page 294. ] 





The inspections made in connexion with the Cholera Survey of 1885-86 ave 
not here included, but will be found tabulated in the Report of 1885 on 
Cholera, and in the Annual Volume of 1886 of the Medical Officer [C. 4873 
and.C. 5171}. 














No. Locality Inspected. Medical Inspector. Year. 
1 | Abergele and Pensarn U.S.D. - - |. Dr. Parsons - | 188k 
2 | Aldershot U.S.D.f+ - - - - | jg Turner - | 1886 
3 | Alnwick and Canongate U.S.D.* - «| Mr. Spear - | 1884 
4 | Alvastou and Boulton U.S.D.f - - | Dr. Parsons - | 1890 
5 | Amble U.S.D.t+ - = - - | Mr. Power - | 1883 
6 | Ampthill R.S.D.¢ - - - - | Dr. Thorne - | 1882 
7 | Andover R.S.D.f - - - -| ,, Blaxall - | 1882 
8 | “ Arethusa ” Training Shipt - - | Mr. Power - | 1880 
9 | Arlford (near Chester) - - - | Dr. Ballard - | 1881 

10 | Arnesby (printed only in annual volume) - | Mr. Spear - | 1887 
11 | Asht ~ sia bees > - | Dr. Turner - | 1886 
12 | Ashbourne U.S.D* - - - | ,, Bruce Low - |] 1888 
13 | Ashton-under-Lyne U.S.D. - a - » Ballard - | 1882 
14 | Atherton U.S.D. - - - -| ,, Parsons - 1886 
15 | Aveleyf = - - - - | Mr. Spear - - | 1880 
16 | Aylesbury U.S.D. - - - - | Dr. Gresswell - | 1888 
17 | Aylesbury U.S.D.* - 2 - | Mr. Spear - - | 1888 
18 | Bangor U. and R., and Bethesda U., S.D.’s | Dr. Bone - - | 1882 
19 | Bangor U.'S.D.f  - - - - Do. - - |} 1884 
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App. C, 

tadertee: No. Locality Inspected. Medical Inspector. | Year. 

* Abstracts 

Inspections,” 20 Barkingside - - - - | Dr. Thorne ; 1880 

1880-1890, 
21 | Barnstaple R.S.D.* - - - | ,, Bruce Low” - | 1890 
22 | Barrowby - - - a 0. Car hyp arsons - | 1890 
23 | Barrow-on-Soar R.S.D.f = - - ~ | » Batty 2 “- | 1883 
24 5 » Registration Districtt - Do. - - | 1883 
Series , Bes B® josedeigy plaaeions _ | 1886 
26 | Bath R.S.D.f - - - - | ,, Thorne - | 1880 
27 | Beddington Royal Female Orphan Asylum* | ,, Gresswell - | 1886 
28 | Bedlingtonshire U.S.D.* — - - - | ,, Parsons - | 1889 
29 | Bedwellty Registration District - - | Mr. Spear - - | 1882 
30 »» % 99 - - Do. - - | 1884 
31 | Berkhamstead R.S.D.* - - - | Dr. Blaxall - | 1890 

, 32 | Berwick-upon-Tweed U.S.D.* - a ee Page - - | 1888 
33 | Beverley U.S.D.* - . - - Do. - - | 1884 
34 | Bishops Lydiard, &c. - - - | ,, Blaxall - | 1882 
35 | Bishop’s Stortford R.S.D. - - . =| Mr. Sweeting - | 1885 
36 | Blaby R.S.D. - - - - | Dr. Blaxall - | 1880 
37 | Blackburn U. and R.S.D.’s - -| ,, Airy. - - | 1881 
38 | Blackburn R.S.D. - - - - | ,, Parsons - | 1889 
39 | Blackwater Riverf - - - a a st - | 1886 
40 | Bodmin Registration District - - | ,, Parsons - | 1881 
4] RE = s Sees - | 1885 
42 i 2D : : i Dos - | 1885 
43 | Bourne Bridge and Stapleford Abbotts -| ,, Airy - - | 1881 
44 | Boxt - - : ‘ -| ,, Blaxall - | 1880 
45 | Bradford, &c., §c., &§c. (Woolsorters’ | Mr. Spear - - | 1880 

disease). 

46 | Bridgend Registration District — - - 16. ose - | 1888 
47 | Bridlington U.S.D. - - - - | Dr. Parsons - | 1884 
48 | Brierley Hill U.S.D.t+ - - - De, = - | 1882 
49 | Brinkworth* - - - - | ,, Bruce Low - | 1890 
50 | Brixworth R.S.D. - = % 5 » Parsons - | 1885 


51 | Buckingham U.S.D.* - - - Do. - - | 1888 








52 
53 
54 
55 
56 
57 
58 
59 
60 

[61 
69 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 


83 
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Locality Inspected. 


Buckingham R.8S.D. - 
Burnham U.S.D._—- - 
Burnley U.S.D. - ° 
Buxted and Maresfield* - 
Calne U.S.D. - - 
Calvert - - z 
Camberley and York Town - 
Camelford R.S.D. - - 


Castleford Registration Sub-District 


Cerebro Spinal Meningitis*] 
Counties. 

Cheshunt U.S.D.* - - 
Chester U.8.D.* ~~ = ~ 
Chippenham R.S.D. (part of) 
Chorley (Lancs.) U.8.D. - 
Clapham - - - 
Cleator Moor U.S.D.T - 
Clitheroe R.S.D.  - - 
Coggeshall* Z = 
Colne and Marsden U.S.D.+ 
Congleton U.S.D.T - 
“ Cornwall’? School Shipt - 


Corwen R.S.D. - - 


Coslany Registration Sub-District* 


Cowpen U.S.D. - ~ 
Cradley*  - = - 


Cranbrook R.S.D.* - => 


Cricklade and Wootton Bassett R.S.1.f 


Croydon R.S.D.f - - 
Dalhamt - - iS 
Dartford U. and R.S.D.’s_ - 


Registration Sub-District 


9? 


‘Darton Registration Sub-Districtt 


Eastern 


Medical Inspector. 


Dr. Gresswell 
» Blaxall 
5 alty * = 
Do. - 
», Blaxall 
» Bruce Low 
», Parsons 
» Ballard 
» Parsons 
», Bruce nek 
| Mr. Sweeting 
Dr. Ballard 
» Blaxall 
» Parsons 
Do. - 
» Page - 
35) Airy 
Do. - 
Do. - 
S Page - 
Mr. Pewer - 
Dr. Parsons 
» Airy = 
», Parsons 
, Gresswell 
» Airy - 
» Lhorne 
3 Page ae 
» Curner 
Mr. Spear - 
Do. - 


Dr. Bruce Low 


Year. 


1839 
1883 
1884 
1887 
1884 
1890 
1889 
1888 
1880 
1890 
1885 
1889 
1884 
1881 
1882 
1888 
1880 
1882 
1884 
1888 
1881 
1881 
1888 
1889 
1889 
1887 
1880 
1883 
1886 
1882 
1884 


1889 


APP. Ce 


Index to 

« Abstracts 
of Medical 
Inspections,” 
1880-1890. 


APP. G. 


Index to 
Abstracts 
of Medical 


Inspéctions,”’ 


1880-1890, 


84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 


95 


96 


97 
98 
99 


100 


101. 


102 
103 
104 
105 
106 
107 
108 
109 


110 


112 
1138 
114 


115 





Locality Inspected. 


Denbigh - 


Devonport* - 


Dingestow Registration Sub-District* _ 
Dolgelley U.S.D. 
Donington and Moulton 
Donington and Moultont 
Durham Registration District 


Eaung U.S.D.* 


Easingwold R.S.D.* 


East Haddon 


Eastry R.S.D. 
Edmonton U.S.D. 


Ely R.S.D.t 
Enfield U.S.D. 


Enfield U.S.D* 
Erpingham R.58.D. 


Eversholt* - 


Exmouth U.S.D. 


Falding worth and Barlings - 
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Fareham Registration District* — - 


Faringdon R.S.D. - 


Farnboroughft 


Farnham Registration District 
Farnham U.S.D.t 
Faversham U.S.D. 

_" R.S.D. 


Felstead - 
Flint U.S.D.t 


Folkestone - 


Forest Row and Hast Hoathley 


Frimleyt - 


Galgate - 


- | Dr. Parsons 








Do. - 
Mr. Spear - 
Dr. Parsons 

9 EAR. 

Do. . 

Mr. Spear - 
» Power 


Dr. Barry - 


» Bruce Low 


Mr. Spear - 


Dr. Parsons 


» Bruce Low 


» Gresswell 
» Parsons 
Do. - 
- Gresswell 
Mr. Spear - 
Do.\5.-- 
Dr. Turner 
Mr. Sweeting 
Dr. Turner 
Mr. Power 
Do. - 
Dr. Airy - 
Mr. Spear - 
Dr. Parsons 
Pe: ya 
», Lurner 


» Barry 


| Medical Inspector. ‘| Year. 


1881. 


1883 
1888 
1888 
1883 
1884 
188] 
1887 
1890 
1889 
1887 
1880 
1885 
1880 
1888 
1885 
1884 
1888 
1885 
1888 
1889 
1886 
1885 
1886 
1880 
1880: 
1880 
1888 
1882 
1880 
1886 


1882 


ee ge eae ey 


; 116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 


138 


140 
14] 
142 
143 
144 
145 
146 


147 
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Locality Inspected. 


Gateshead U.S.D.* - - 
Glanaber - - 4 
Glanford Brigg R.S.D.* ~—- 
Godmanchester U.S.D. - 
Gravesend U.S.D.* - - 
Grays Registration Sub-District 
Great Dunmow* = - ~ 
Great Grimsby U.S.D. - 
Great Ormond Street Hospital 
Guildford R.S.D.f - - 
Gunuislake - - = 
Halifax - ~ - 
Halstead Registration District* 
Hambledon, &c.* - - 

- B.S.D.* - 
Hanley U.S.D.*  - - 


Hastings (St. Mary in the Castle Sub- 


District). 
Hatfield R.S.D. - - 


Haverfordwest - - 
Hayfield R.S.D. — - - 
Heage U.S.D. - - 
Heath Town U.S.D. - 


Hebden Bridge Registration Sub-District 


Helston, Falmouth, and Redruth U. and R. 


8.D.’st 
Helston U.S.D.* - - 


> SD 2 - 
Hemel Hempstead R.S.D. - 
Hendon U.S.D.* - - 
Henley and Barham - 
Hinckley U.S.D.f - - 
Hindley U.'S.D.f - - 


52 ”? 


e 


rr rrr a 


Medical Inspector. 


Dr. Barry - 
» Airy - 
», Gresswell 
», Parsons 
Mr. S. F. Murphy 
Dr. Airy - 
Do. ~ 
» Parsons 
Mr. Power - 
Do. - 
Dr. Blaxall 
», Ballard 
5 Bruce Low 
» Parsons 
» Airy - 
Mr. Spear - 
» Spear - 
Dr. Bruce Low 
» Parsons 
Do. 
Do. 

Mr. Spear - 
Dr. Gresswell 
», pallard 
» Parsons 

Do. 
Mr. Sweeting 
>» Power - 
Dr. Airy - 
Dos gra 
Mr. Spear - 


Dr. Parsons 


Year. 


1883 
1880 
1885 
1884 
1885 
1889 
1883 
1881 
1880 
1882 
1881 
188] 
1889 
1884 
1887 
1889 
1890 
1889 
1880 
1886. 
1883 
1884 
1885, 
1882 
1887 
1887 
1885. 
1883. 
1880 
1881] 
1882 


1886 


App. C. 
Index to 
“ Abstracts 
of Medical 
Inspections,’” 
1880-1890. 


App. C. 
Index to 
* Abstracts 
of Medical 


Inspections,” 


1880-18906. 
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No. Locality Inspected. Medical Inspector... | Year. 
148 | Hitchin U.S.D.*  - - - : | Mr. Powel - - | 1883 
149 Hitchin Riv. - - - - | 4, Sweeting - | 1885 
150 | Holbeach R.S.D. - - - - | Dr. Parsons - | 1882 
151 | Hollingbourn R.S.D. - - : ore - | 1886 
152 | Holme Cultram U.S.D.~— - - - 6.) ~ 1888 
153 | Holyhead R.S.D.t - - ~ - | Mr. Harvey - | 1886 
154 | Holywell R.S.D.  - - - - | Dr. Parsons - 1881 
155 ae LBP ony Pies - ~ - Do, *= - | 1881 
156 | Hoo R.S.D. - > - - =}; Airy = - | 1881 
157 5 _—e - - - - | Mr. Spear - - | 1889 
158 | Horwich Registration Sub-District - ° Dea >= - | 1889 
159 | Houghton-le-Spring R.S.D.* - - | Dr. Page - - | 1889 
160 | Howden R.S.D. - - - - | Mr. Spear - - | 1881 
161 | Hull U.S.D. - - - - | Dr. Airy - - | 1882 
162 | Huntingdon Registration District - - | ,, Parsons - | 1880 
163 ‘5 U.&.D. - “ ™ ‘ Do," 8e - | 1884 
164 | Tkeston USD. - . . -| ,, Blaxall - | 1881 
165 | Ivybridge U.S.D. (Reprinted in Volume » Parsons - | 1887 
for 1886.)* 
(Small-pox among Rag-Sorters.) 
166 | Kempston* - - - - - | Mr. Sweeting - | 1885 
167 | Keynsham R.S.D. - - - -| ,, Blaxall - | 1888 
168 | Kidderminster U.S.D.* -- - - | ,, Parsons - | 1884 
169 3 - Z “ Por se - | 1885 
170 | Kilkhampton - - - - Dov. - | 1888 
171 | Kingsbridge R.S.D.+ - . -| 5, Ballard - | 1882 
172 | Kingsclere and East Woodhay (R.S.D.) -{ ,, Blaxall - | 1884 
173 | King’s Lynn - ~ - -| 4, Airy - - | 1882 
174 | Launceston R.S.D.f - - -| ,, Parsons - | 1884 
175 | Leek R.S.D. - - - - Do. - | 1889 
176 | Llandewyrewm - - - -| , Airy e - | 1880 
177 | Llandissilio Registration Sub-District - | Mr. Spear - - | 1888 
178 | Llanelly U.S.D. - - - - | Dr. Parsons - 


1880 


»“TS9 


No. 


re 
180 
181 
182 
183 


184 


190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 


206 
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Locality Inspected. 


Llanfrechfa, Upper, U.S.D.t - 
Llanfyllin R.S.D. - : : 
Llangollen U.S.D. - = . 


Llanllyfni and Lianwnda 
Llanwddyn - “ - - 
Long Eaton U.S.D.T = : 
Longton U.S.D.*  - 2 5 
Loughtonft - | : - ~ 


Lower Brixham U.S.D. 


Lower Sheringhamt - - 
Lurgashall - - = = 
Maesteg J.8.D.*  - - = 
Manorbier - - 2 < 
Mansfield Registration District - 
Margate U.S.D.*  - : e 
Marhamf - - : 5 


Market Weightonf 


Maryport U.S.D. - - - 
Mathry and Llanrian ~ - 
Melton Mowbray U.S.D. - - 


Melton Mowbray R.S.D.t 


Middlesbrough U.S.D.*  - - 
Aiidsomer Norton U.S.D.* - - 
Millbrook - ‘ - 

5 ae te 
Motcombe - - - = 
Moultont  - ; z és 
Mountain Ash U.S.D.* — - ~ 


Mytholmroyd (in four Sanitary Districts )* - 


“ Nazareth House,” Hammersmith 
Neath R.S’D. (part of) - - 


Newark U.8.D. - _ - 


65250. , 


oe 











Medical Inspector. 


Mr. Spear - 
Dr. Parsons 
Do. 
» Airy - 
» Parsons 
» Turner 
Mr. Spear - 
Do. 
Dr. Blaxall 
» Airy - 
Dosh 
Mr. Spear - 
Dr. Airy - 


» Gresswell 


OE Age. o= 


» Parsons 


Mr. A. Royle 


»» spear - 
Dr. Parsons 
» Blaxall 

Do. 
» Ballard 


, Blaxall’ 


7 


Ballard 


a 
v 


Do. 
. Simpson 
4 LUrner 
Mr. Spear - 
Dr. Page - 
Mr. Spear - 
Do. - 


Dr. Parsons 





Year. 


1883 
1881 
1881 
1880 
1888 
1886 
1889 
1880 
1888 
1885 
1880 
1889 
1880 
1885 
1887 
1887 
1885 
1882 
1880 
1880 
1881 
1888 
1888 
1880 
1882 
1885 
1886 
1887 
1888 
1888 
1890 


1885 
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Apr. C. © 

Redcx to . No. Locality Inspected. | Medical Inspector. | Year. 

A ee ee —s 

Bee eas 211 | New Brighton* — - - - - | Mr. Spear - - | 1888 
212 | New Clee* - - - - - | Dr. Page - - | 1888 
213 | Newlyn, East - - - - | -5, Ballard - | 1880 — 
214 | Newport Pagnell R.S.D. - Ron g » Pareonsy. ue : 1884 
215 | New Shoreham U.S.D.¢ — - - - |», Eigerne. = - | 1882 — 
216 | Newton Heath U.S.D.¢ _ - , - | Dole > tee ee 
217 | Newtown and Llanllwehaiarn U.S.D.f - |, Blaxall ee 1880 
218 | Nocton Rise Farmhouset - a7 -| 4 Gresswell - | 1885 
219 | Northallerton U.S.D.t+ - - - | 5, Page - - | 1887 
220 | Northand South Tawton = - - - » Biaxall ge 2881 
221 | North London (8 Districts)* - - | Mr. Power - - | 1885 
222 | Northop Hall ~ - - - | 5) Gapear - - | 1890 
223 | Norwood (Uxbridge R.S.D.) - - | ,, Power - | 1882 
224 | Nottingham - . - - - | Dr. Ballard - | 1881 
225 | Oaksey - - - . - | ,, Downes - | 1883. 
226 | Okehampton R.S.D. - - -| ,, Blaxall - | 1887 
227 | Ormskirk R.S.D. - - are », Parsons poh) hess 
228 | Orsett R.S.D. - - = - | Mr. Spear - = | 1883 
229 | Oswaldtwistle U.S.D. - - - Do. - - | 1887 
230 | Pemberton U.S.D. - - -— - | Dr. Airy - - | 1880 
281 a - - - - | Mr. Spear - - | 1890 
282 | Pembroke R.S.D. - - - ~ Do. i= - | 1890 
233 | Penistone Registration Sub-District* - | Mx. Spear - - | 1889 
234 | Petersfield R.S.D.+ - - - - | Dr. Turner - | 1886 
235 | Pirbright - - ~ - - | Mr, Power - - | 1882 
236 | Plymouth - - - - - | Dr. Blaxall - | 1882 
237 | Plympton St. Mary R.S.D.f - - | ,, Ballard - | 1882 
238 | Pontardawe Registration District (R.S.D.) - | ,, Parsons - | 1880 
239 | Pontypridd Registration Sub-District* - | Mr. Spear - ~ | 1889 
240 | Portland U.S.D.t - - - - | Dr. Blaxall ~ | 1886 
241 | Potton*  - - - - ~ | ,, Parsons - | 1882 
242 | Putneyf- - - - %~ -| , Blaxall - | 1883 
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App. C. 
No. Locality Inspected. | Medical Inspector. | Monts” Thane ae 
“ Abstract 
a pelt a 
i z _ Us = * nspections, 

243 | Pwllheli U.S.D.* Dr. Parsons 1887 4386-1890. 
o44 > Ress js = : . Do. - | 1887 
245 | Queen Camel* . - 3 - Do. - | 1888 
246 | Raunds - - - - aa Alby ~< - | 1880 
247 | Rawdon U.S.D. - - - -| ,, Barry - - | 1890 
248 | Retford, East, R.S.D. (printed only in | Mr. Spear - - | 1887 - 

annual volume). 
249 | Rhayader R.S.D.f - - = - Doge. - | 1889 
250 | Rhymney U.S.D.f - - - - | Mr. Power - - | 1880 
251 | Rochdale - - - ~ - | Dr. Thorne - | 1882 
252 | Rochester U.S.D. - - - - | Mr. Spear - - | 1889 
253 | Romford R.S.D. — - - - - | Dr. Parsons . - | 1884 
254 | Rothwell U.S.D.f - - - - Do. - - | 1882 
255 | Runcora U.S.D.* - - - - | Mr. Spear - - | 1890 
256 | Ruthin R.S.D. Saher - - - | Dr. Parsons - | 1881 
257 oe USD. - - - - Do. - | 1881 
258 |. Rye R.S.D.* - - - -{ Mr.Spear- — = | 1889 
259 | St. Albans U.S.D.* - - - | ,  S.. Murphy - | 1884 
260 | St. Ann’s Chapel - - - - | Dr. Blaxall - | 1881 
261 | St. Asaph R.S.D. - - athe =) yer Parsons - | 1881 
262 | St. Austell R.S.D. - - - - Do. - - | 1888 
263 | St. George, Hanover Squaret - -| , Barry - - | 1889 
264 | St. Helens (Lanes.) ame J Sr - | Mr. Spear - | 1882 
265 | St. Ives (Hunts.) R.S.D.T - . - | Dr. Airy - - | 1881 
266 | St. Joseph’s Industrial School, Manchester* | ,, Page - - | 1888 
267 | St. Mary Cray, &c. (Small-pox among Rag | ,, Parsons - | 1881 

Sorters). 
268 | St. Pancras. (Printed only in annual | Mr, Power - | 1882 

volume.) 
269 | Sale U.S.D. - - - - | Dr. Parsons - | 1882 
270 | Samford R.S.D. - - - - 7 Airys 2* - | 1889 
271 | Sandal Registration Sub-District - - | Mr. Sweeting - | 1885 
272 | Scotter and Scotton* - - - | Dr. Parsons - | 1890 
273 | Sculcoates R.S.D.* - : -| ,, Barry - - | 1890 
274 | Seendt - - - - - | Mr. Sweeting - | 1885 
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OW J, Oa SS ae a hoe a ae 

Index No. Locality Inspected. | Medical Inspector. Year. 

* Abstracts 

of Medical 3 ‘a 

ce A ewes 275 | Shadwell = - “ = - - | Mr. Spear - - | 1880 
276 | Shaftesbury U.S.D. - ~ - | Dr. Simpson - | 1885 
277 | Sheerness U.S.D.f - - - | Mr. Spear - - | 1884 
278 | Sheffield U.S.D. (Separate Volume.) Dr. Barry - _.= | 1887 

(Small-pox Epidemic, 1887-88.) . : 
279 | Shepton Mallet R.S.D.f — - - -| ,, Gresswell - | 1885 
280 | Sherborne U.S.D. - - - | 15;°Blaxall -— 1882 
281 | Skelmanthorpe U.S.D.t = - - - | 4 Bruce Low’ - | 1889 
282 | Smalleyf = - - - - -| » Page. - - | 1887 
283 <swinnnnaeee UBD) - - | Mr. Spear - - | 1882 
284 | Southend U.S.D. - - - - | Dr. Thorne " = | 1880 
285 | Sowerby Bridge U.S.D. - - - | ,, Parsons - | 1889 — 
286 | Spennymoor U.S.D. - - - Do. - - | 1884 
287 soe - - -| , Page - - | 1888 
288 | Spilsby R.S.D. - - - - | Mr. Spear - - | 1884 
289 | Staines R.S.D.* — - - - - | Dr. Blaxall - | 1890 
290 | Stalybridge U.S.D. - - - | Mr. Spear - - | 1890 
291 | Standish with Langtree U.S.D.f  - =. page Page - - | 1888 
292 | Stourbridge R.S.D. (Staffs Division)* - | ,, Parsons - | 1888 
293 nN » (Worcester Division)f - Do. s - | 1888 
- 294 | Sutton-in-Ashfield U.S.D. - - - De. “> - | 1882 

295 . ‘ ae : * ik lve - 11883 
296 | Swanage U.S.D.*_ - - - - | Mr. Harvey - | 1886 
297 | Taunton - - - - - | Dr. Blaxall - | 1882 
298 | Tavistock R.S.D.f - - - ~ Do. - - | 1881 
299 | Tees Valley - - - -| 5, Barry - - | 1890 
300 | 'Tempsfordt - - - - - | ,, Parsons - | 1882 
301 | Tendring R.S.D.f - . - - | Mr. Spear - - | 1890 
302 | Thirsk R.S.D.t = : E - | Dr. Parsons. - | 1889 
3U3 | Thorne Registration District - - Doseie -|| 1883 
304 | Zichmarsh* - - - - - | Mr. Pots . - | 1888 
305 | ‘Lorpointt - “tb E z - | Dr. Ballard — - | 1882 
306 | Totnes U. and R.S.D.’s —- hes - | ,, Parsons -|| 1880 








293 





Arp. C. 
No. Locality Inspected. Medical Inspector. Year. Index Bay 
“ Abstracts 
307 | Tottenham U.S.D. - - - - | Mr. Sweeting 1885 Taapeenonae 
1880-1890. 

308 | Tredegar U.S.D. - ” - - | ,, Spear - 1889 

309 | Trimdon Colliery and Trimdon Granget - | Dr. Page - 1884 

310 | Truro R.S.D.t - - - - | ,, Parsons 1880 

oH | Tynemouth Registration District* - - | ,, Barry - 1883 

312 | Uckfield U.S.D. - - - — - | Mr. Power- 1881 

313 | Ulverston U.S.D. - - - - | 4, Spear - 1882 

314 | Upton* - - - ° - | Dr. Parsons 1889 

315 | Ure River - : - » - | Mr. Sweeting 1885 

316 | Uxbridge U.S.D.ft - - - - | Dr. Bruce Low 1889 

317 Vront - - - - - | Mr. Spear - 1887 

318 | Walsall R.S.D.f — - - - - | Dr. Thorne 1881 

319 | Walsingham K.S.D. - - - | ,, Gresswell 1885 

320 | Walthamstow U.S.D. ——- = =|. oe ty = 1888 

321 | Walton-on-the-Naze U.S.D. - - | ,, Parsons 1881 

322 | Ware R.S.D. - - - - Do. . 1884 

323 | Watford U.S.D. - - - - | Mr. Sweeting 1885 

324 | Welbeck - - - - - | Dr. Ballard 1880 

325 Wellingborough BS DF 6) - - | Mr. Spear - 1889 

326 | Wellington (Som.) U.8.D. - - - | Dr. Simpson 1885 

327 ff pbuh. SuDi dé : 2 Do. 1885 

328 | Wells (Norfolk) U.S.D. - - - | Mr. Spear - 1890 

329 | West Cowes U.S.D. - - - Dow>) = 1886 

330 | Weston-super-Mare U.S.D. - - - » Blaxall 1882 

331 | Whitford Registration Sub-District - | ,, Parsons 1888 

832 | Whitstable - - - - - | Mr. Power 1883 

333 | Whixley Registration Sub-District* -| 4, Sweeting 1885 

334 | Wight, Isle of - - - - | Dr. Ballard ‘| 1880 

335 | Williton R.S.D.t : : f Woes 1881 

336 | Wimbledon U.S.D. pie) - | Mr, Power : 1886 

$37 | Wincanton R.S.D.f > - - | Dr. Airy - | 1884 

338 - - - | ,, Parsons 1886 
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1887 
1886 
1889 
1883 
1886 
1880 
1884 
1889 
1888 
1886 


1884 


294 , 
No. Locality Inspected. | Medical Inspector. Year. 
339 | Winchester U.S.D. - - - | Dr. Parsons 
340 | Windsor U.S.D.— - ” - ol 4, (cary and Ma. 
A. Taylor. 
341 5 5 - - > - |. Dev. 5 6 
342 | Wisbech R.S.D. ‘ <4) xo | aDsage de 
343 | Wombwell U.S.D. - - = - | ,, Parsons 
344 | Woolfardisworthy - - = |. Ary P= 
345 | Woolwich U.S.D. - < - - | Mr. Spear - 
346 | Worcester U.S.D.f - - - - | Dr. Parsons 
847 | Workington U.S.D.f - -| y Page -- 
348 | Yateleyt~ - - - - = |; °,, omer: 
549 | York U.S2D>* - - - = “I+ gy ccihalie ag = 
350 | York Town and Camberley* - - | Mr. Power 








1886 


The following localities have been inspected, wholly or in part, 
im the inquiries, in the foregorng Table, the number of which 
is placed agarnst ther names :— 





Abertillery U.S.D. (1882) 


> » (1884) 
Aldershot U.S.D. (1885) 
» » (1886) 


Altofts U.S.D. - - 
Auckland R.S.D. - 
Aysgarth R.S.D. - 
Bakewell R.S.D. - 
Barlings - - 
Barnsley R.S.D. - 
Bedale R.S.D. - - 


. Beddgelert - - 


Bedford R.8.D. - 
Bedwellty R.S.D. (1882) 
” ” (1884) 
Belgrave U.S.D. - 
Beiper R.S.D. - - 
Bideford R.8.D. - 
Biggleswade R.S.D. (1882) 
” 9 ” 
Blean R.S.D. - - 
Bodmin U. and R.S.D.’s 
Bolton R.S.D. - -— 


Bosmere and Claydon R.S.D. 


Braintree R.S.D. - 


See 29 


30 
106 
39 
271 
287 
315 
57 
102 
83 
315 
117 
165 
29 
30 
24 
282 
344 
241 
300 
332 
40 
158 
144 


> ” 
‘Crowle U.S.D. ns 


Brandon and Byshottles U.S.D. See 90 


Bridgend U.S.D. - 
s R.S.D. - 
Brixworth R.S.D. - 
Bromley R.S.D. - 
Builth R.S.D. - - 
Camberley (1886) - 
Camberwell  - - 
Camborne U.S.D. - 
Carnarvon R.8.D. - 
Castleford U.S.D. - 
Chelsea Parish - 
Chippenham R.S.D. — - 
Chipping - - 
Clee with Weelsby U.S.D. 
Cowbridge U.S.D. - 
Cowpen U.S.D. (1883) 
Cramlington U.S.D._ - 
Croydon R.S.D. - 


Dartford U.S.D. = 
» ~ESaD; “vir: 
Darton U.S.D. - - 


69 | Dorking R.S.D. - 


5 46 
». 348 
” 93 
99, | OT 
3» 176 
» 350 


» 189 
» 182 
» 60 
263 
Bee | 
» 68 
» 212 
” 46 
eo 
oe id 
ae 
see 
» 3803 
= Be 
| 82 
» 83 


> Jem. 





Downham R.S.D. - - 
Droxford R.S.D. - - 
Dunmow R.S.D. (1880) - 
9 ” (1883) ri 
Durham U. and R.S.D.’s (1881) 
5 R.S.D. (1888) - 
East Cowes U.'S.D. - - 
East Grinstead R.S.D. - 
East Hampstead R.S.D. - 
Ebbw Vale U.S.D. (1882) - 
ee Ss 29 (1884) Zz 
Edmonton U.S.D. - . 
Epping R.S.D. ~ - 
Erpingham R.S.D. (1885) - 
Eston U.S.D. - - - 
Falmouth R.S.D. ~ - 


3 U.S.D., town and 
parish - - - 
Fareham U.S.D. ~ : 
Ws eee - ~ 
Farnham U.S.D. (1885) - 
3 k.S.D. (1882) - 

5 ec aeesy 42 

bs » (1886) - 

A » (1886) ! 

Pr ae - C1886) - 

a » (1886) : 

: ede 2 


5 
Festiniog R.S.D. - - 
Fulham Board of Works Dis- 
trict (one institution) - 
Gainsborough R.S.D. - - 
Gedney Drove End - - 


Glanford Brigg R.S.D. - - 
Godmanchester U.S.D. “ 
Grantham R.S.D. - - 
Grays Thurrock U.S.D. - 


Great Grimsby U.S.D. - 
Great Ouseburn R.S.D. = 


33 3? 9 


Gunthwaite and Ingbirchworth 


w.S.D: - - - 
Halifax (1880) - - 
Halstead R.S.D. - - 

jginoy A ay - - 


Hambledon R.S.D. (1882) = 
Hartley Wintney R.S.D. - 


bP] +P] ”»> 
Haslemere - - = 
Hastings R.S.D. - - 
U.S.D. - - 


” 


See 194 


129 
110 
122 
90 
287 
334 
118 
39 
29 
30 
98 
186 
188 
200 
139 


139 
103 
103 
106 
268 
106 

11 

39 
114 
350 

58 
117 


208 
272 
150 
272 
162 

22 
121 
212 
315 
333 


233 

45 
128 
128 
125 

39 
105 
348 
180 
132 
132 


Haverfordwest R.S.D. - 
Hayle U.S.D, - = - - 
Hebden Bridge U.S.D. (1885) - 
” 9 ” (1888) ‘ 
Hendon (1885) - - 
Hern Hill (Faversham R.S.D.) 
Holywell R.S.D. (1888) - 


<3 » (1890) : 
Horwich U.S.D. - - 
Howdon U.S.D. - - 
Hoylandswaine U.S.D. - 
Hucknall-under-Huthwaite 
U.S.D. - a u 
Hull Port - ~ - 
Huntingdon U. and R.S.D.’s 


(1880) : . E 
Keighley U.S.D. - - 
Kensington Parish - - 
Lancaster R.S.D. 
Leyburn R.S.D. - - 
Lincoln R.S.D. - - 
Pe » (one house) - 
Lianfyllin R.S.D. - “ 
London, Port of - = 
Lutterworth R.S.D.— - - 
Macclesfield U.S.D. - - 

as Reese Ss 
Maesteg U.S.D. - - 
Malmesbury R.S.D. (1883) 
9 ” (1890) 
Manchester U.S.D. (one institu- 
tion) - - - “ 
Mansfield U.S.D. = = - 
y R.S.D. - - 
Maresfield (Uckfield RS.D.) - 


Masham U.S.D. - - 
Melksham R.S.D. - - 
Merton - - - 
Messingham = - - - 
Methley U.S.D. = w 
Midgley U.S.D. - ° 
Midhurst R.S.D. - - 
Monmouth R.S.D. - - 
Mountain Ash U.S.D. (1889) - 
Narberth R.S.D. - - 
Newmarket R.S.D. - - 

” 9 i a 
Newport (I.W.) - > 


Normanby U.S.D. : - 
Normanton U.S.D. - . 
Norwich U.S.D. - - 


Oakley, Brome, Scole, &c. - 


9 


App. 0. 


139 ‘Abstracts 
of Medical 

138 Inspections,” 

207 1880-1890. 

221 

109 

331 

222 if 

158 . 

311 

233 are 


192 
161 


162. 
45 
268 
115 
315 
102 
218 
183 
E72 
10 
314 
314 
46 
225 
49 


266 
324 
192 
55 
315 
274 
336 
272 
60. 
207 
189 
86 
239 
177 
80 
205 
334 
200 
271 
74 
61 
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£4 
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Ogmore and Garw U.S.D. - See 46 | Spalding, R.S.D. (1884) - See 89 
Okehampton R.S.D. - - ,, 220 | Stanstead Abbots - - yy 322 
Ongar R.S.D. - - - , 43 | Stocksbridge U.S.D. - --j53 233 
Ormesby U.S.D. - - ,, 200 | Stourbridge R.S.D.  - = eeu 8 
Orrell - r : - ,, 230 | Stratton R.S.D. “ - 5, 170 
Orsett R.S.D. (1888) - - , 15 | Sutton in Ashfield U.S.D. - 5, 192 
2 » (1889) - - 4, 22h | Taunton B.S.D. - -regh 4°84 
Pembroke R.S.D. - - , 191 | Tavistock R.S.D. - Sipe oe 
Penistone U.S.D. - ~ Spin tee Ps oe - - 5, 260 
nt EUS a - ,, 233 | Thrapston R.S.D. - = 590 246 
Penryn U.S.D. - - ee et - = <, 53) 8004 
Phillack U.S.D. - - y5 189 | Thorne R.S.D. - - ~» 5, 803 
Pocklington R.S.D. - - 5 195 | Thurlstone R.S.D. - “1 1298 
Pontypridd U.S.D. - - ,, 239 | Thurmaston U.S.D.— - "pet age eet 
3 R.8.D. - - ,, 239 | Todmorden R.S.D. (1885) - , 138 
Quorndon U.S.D. - S Pie tek i i. (1888) ah: is: (/ 207 
Redruth R.S.D. - - ,, 189 | Totnes R.S.D. - - Thetis BT 
oe. + >...» 189 | Tynemouth U. and R.S.D.’s - - 3,301 
Ripon U.S.D. - - - , 3815 | Uckfield R.S.D. - = igpiae BB 
« S.D. = = - , .815 | Uxbridge R.S.D. - =-*,5, 223 
Romford R.S.D. - - , 20 | Ventnor U.S.D. ~ - 5» 384 
Ryde (I1.W.) - - - , 334 | Wakefield R.S.D. - = 4) 2271 
St. Albans R.S.D. - =.:+495 259 | Walker U.S.D. -cne+ is 35 ee 
St. Columb Major R.S.D. - , 213 | Wallasey U.S.D. - ee es fl 
St. Faiths R,S.D. - - 5 74 | Wallsend U.S.D. . cope ie | 
St. George, Hanover Square Wandsworth Board of Works 
(1882) : ‘ sg 68 District (1882) Z 5M 0 GE 
St. Germans R.S.D. (1880) - ,, 202 | Wandsworth Board of Works 
i sie \ (ROB2). «oc fcen RO District (1883) wage 
ns - (1882) - ,, 805 | West Cowes U.S.D. - © 5; 834 
St. Giles, Bloomsbury - - , 268 | Westhoughton U.S.D. - =) | gp i258 
St. Helens (I.W.) - - ,, 334 | Wetherby R.S.D. - ai R78 
St. Martin-in-the-Fields - ,, 268 | Whaplode Drove - = 55 04-50 
Sandal Magna U.S.D. - - 5, 271 | Whitleyand Monkseaton U.S.D. ,, 311 
Sandown U.S.D. - - ,, 3834 | Whitwood U.S.D. - jaye 60 
Sculcoates R.S.D. (1882) - , 161 | Wight, Isle of, R.S.D. - - 5 334 
Sedgefield R.S.D. - - ,, 809 | Willington Quay U.S.D. ei “5 Ball 
Seghill U.S.D. - - - 5, 811 | Wincanton R.S.D. (1888) - 5, 245 
Shaftesbury R.S.D.  - - 5, 204 | Woburn R.S.D. - = yy) 2200 
Shanklin U.S.D. - - ,, 834 | Worksop U.S.D. - a Se 
Silloth (Holme Cultram) - , 152 | Wrexham R.S.D. ~ ee 
South Blyth and Newsham U.S.D. ,, 811 | York U.S.D. - - - 5, 266 
Sowerby U.S.D. - - 5 207 | York Town” - - = 45 458 
Spalding R.S.D. (1883) - 5, 88 | Ystradyfodwg U.S.D. - ~ ioe) 289 
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